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WEOUGHT lEON TUBTTLAE SAFETY BOILEE. 

The inventors of the improved steam generator herewith 
illustrated hold that the principle of having a boiler directly 
over the fire is wrong, inasmuch as the heated gases, ranging 
from 1,700° to 2,000° Fah. in temperature, when striking the 
cooler surfaces so near them, which are heated only to about 
800°, become condensed, and, as a result, there is imper- 
fect combustion, smoke, and a large expenditure of fuel. 
To obviate this difficulty the present boiler was constructed, 
so that a flame from 12 to 18 feet in length is obtained, 
wherein, it is claimed, almost all gases, etc., are consumed. 
Actual tests made upon a boiler in use at the Centennial Ex- 
hibition demonstrate the temperature of the escaping gases 
to be very nearly of the same degree as the steam, in lieu of 
from 600° to 1,200°, as is commonly the case. It thus ap- 
pears that the heat of said gases is almost fully utilized for 
steam production, and that the steam was 40° to 50° hotter 
than that obtained from other generators tested. The log of 
the tests referred to exhibits in some instances a difference 
between the steam temperature and that noted by the pyrom- 
eter in the uptake, of less than 40°, and an inspection of its 
figures also indicates a high evaporative efficiency. The cal- 
culation, made by Professor Thurston of the Stevens Insti- 
tute, from the log of the tests furnished him and made by 
the experts appointed by the Centennial judges, shows that, 
for each lb. of combustible consumed, 11 '737 Ib.s. of water 
were evaporated at 212° 

The engravings given herewith represent a sectional view. 
Fig. 1, and a perspective view. Fig. 2, of the boiler. In the 
latter illustration, portions are broken away so as to exhibit 
the interior. At A are the two horizontal mud drums ; at B 
two drums, each half filled with water and steam, the wa- 
ter line being in the center ; and at C is a steam drum. The 
mud drums and the steam and water compartments are 
connected by a number of heating tubes, D, arranged 
obliquely. The grate is located between the two mud 
drums. The fire bridge wall, E, divides the interior of the 
brickwork into two compartments, while the inclined walls, 
F, Fig. 1, placed at a suitable distance from the heating tubes 
in the rear compartment, divide this into two side passages 
with an interior air chamber. Thus the gases of combus- 
tion are compelled to take a course from the fire box upwards 
over the bridge wall and downward in the two rear channels. 



whence they escape to the chimney by the duct, G. The 
mud drums vary from 12 to 28 inches, and the upper drums 
from 20 to 40 inches, in diameter, and in length from 4 to 18 
feet, according to the capacity of the boiler. The heating 
tubes are from 2 to 5 inches in diameter, and from 3 to 16 feet 
long. They are arranged in two or three rows and are ex- 
panded in the mud and upper drums. The masonry consists 
of plain brick walls lined in the inner side with fire brick. 
All the drums are provided with large manholes, which 
admit of ready examination of the whole interior of the 
boiler and easy cleaning and the removal of sediment. By 
holding a light in each heating tube from the inside of the 
mud drums, and examining them from the upper drums, 
their condition can be at once ascertained; and by striking 
them lightly upon the outside, the deposits, if any, we are 
informed, may be quickly removed. There are no heating 
tubes placed horizontally or nearly so in the boiler, so that 
no resting place is afforded for soot and ashes, nor for sedi- 
ments, to accumulate to cau-ie the burning of tubes oj- de- 
structive explosions. 

To the rear and entirely outside of the boiler are two 4- 
inch circulating pipes, through which the water is constant- 
ly passing, causing a continuous circulation of water In the 
generator. 

The water is forced into the mud drums, and the inventors 
claim that, as it is heated, the impurities fall to the bottom 
of the drums, whence they can be easily removed. It is fur- 
ther claimed that nearly every particle of carbon in the fuel 
is consumed, and that the flame is actually brighter at the 
top of the furnace than at the bottom. This is partly due 
to the introduction of heated air from the rear or air cham- 
ber into the fire box, through the downwardly inclined pas- 
sages shown in the fire bridge wall, which furnishes a pro- 
per supply of oxygen of a temperature of about 800° or 
more. The ignition of all the unburnt carbon contained in 
the gases of combustion is thus produced. The supply of 
this heated air is regulated by a damper in the rear wall, con- 
trolling the ingress of cold air to the said rear chamber. 
Any description of fuel can be burned, including tan bark, 
sawdust, slack, etc. For the heating of dwellings and jiub- 
lic houses, for power purposes on small ves.sels and in oil 
regions, the boilers are made portable, from 2 horse pow- 
er upward. The general advantages claimed may be 



summed up as follows : Safety from destructive explo- 
sions, durability, no cleaning of flues, no deposit of soot or 
ashes, easy access to all parts, no leakage from unequal ex- 
pansion, saving in first cost, entirely dry steam, and every 
facility for removing injured parts for repairs, etc. One of 
these boilers supplied steam for driving part of the machine- 
ry at the Centennial Exposition, and received a medal of 
award and a log by experts as already stated, showing it to 
be more economical and productive of dryer and hotter 
steam by 40° than other boilers tested. A generator of this 
type, rated at 160 horse power, has been in use, we are 
informed, for over three years night and day, under a pres- 
siire of from 90 to 100 lbs. of steam, without any external 
cleaning or repairs. The manufacturers have complete ta- 
bles and calculations prepared by Professor Thurston from 
the log above alluded to, copies of which they wiH furnish 
upon application. 

Patented July 5, 1875, November 16, 1875, and January 6, 
1876. For further particulars or regarding agencies through- 
out the United States, address the manufacturers and pa- 
tentees, Messrs. Joseph & George Firmenich, 18 to 28 Morti- 
mer street, Buffalo, N. Y. 

.■ ( »>»» 

Blue I,ainp Chimneys. 

Noted oculists, for instance Graft, Arlt, and Stellwag- 
Carion, recommend either blue, bluish gray, or smoke-colored 
glasses as a protection for weak eyes against the unpleasant 
effect of red, orange, and yellow light. On the same princi- 
ple, the trying reddish yellow light of candles, lamps, and gas, 
on normal eyes as well as weak ones, can be pleasantly modi- 
fled by the use of blue chimneys or globes (or at least of 
shades for the reflection of the light) colored a light ultra- 
marine blue. A remarkably near approach to a light as 
agreeable as daylight is said to be produced by a petroleum 
lamp with a round wick and a light blue chimney of twice 
the usual length, the latter causing so great a draught that 
the petroleum burns with a nearly pure white flame. 



The distance apart of the rivets used to connect two 
pieces of metal plate together is regulated by the rule that 
the joint sectional area of the rivets shall be equal to the sec- 
tional area of plate left after punching the rivet holes. — 
Rankin e. 
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THE MODERN TENDENCY OF THE MEDICAL ART. 

In regard to the manner of conducting a thorough diag- 
nosis of an impaired human constitution, Ur. Willard Parlter, 
of tliis city used, in his lectures to the students of tlie College 
of Physicians and Surgeons, to make an appropriate compar- 
ison, likening the process to hunting up a thief known to be 
hidden somewhere in a. large house. In place of running 
about, without system or plan, and looking carelessly about, 
the proper course is to submit each apartment of the house to 
a thorough and exhausting search, looking in all closets and 
I recesses; and when sure tiiat the thief is not in any particular 
room, the apartment should be closed, and the search com- 
menced in another. So, in making a medical diagnosis, the 
first thing would be, for instance, to inquire into and examine 
the circulation of the blood, count the pulse, listen to the 
beating of the heart; then the respirations may be counted, 
the lungs sounded by percussion and auscultation, etc. All 
these may be normal, and then the digestion may be inves- 
tigated ; then the various organs of secretion, especially the 
liver; and if these are all found to be in working order, they 
may be considered as disposed of, and another section taken 
up, say, for instance, the nervous system: beginning with 
the brain, then the spine, the sympathetic nerves, etc. In 
proceeding in this or a similarly systematic manner, the 
skillful and acute physician is sure to find the disease, if it 
is not an imaginary one ; even if the latter be the case, it is a 
disease of the mind, and has to be treated accordingly, some- 
times merely -u-ith advice for the mind, sometimes with medi- 
cine for the body, each being adapted to the character of the 
patient. 

This way of searching for a disease is eminently practical; 
but it must not be considered to be based on the old idea that 
a disease is like a thief or an enemy, trying to take posses- 
sion of certain org;ms, and who must be driven out by drugs. 
In ancient times, many human ailments were actually attrib- 
uted to personified evil beings, who could be driven out by 
incantations or ceromonie;?, and we find this belief still pre- 
vailing among certain races of savages; and we regret to 
say, even among certain classes of our civilized and enlight- 
ened peoples, there are some who believe in charms, and in 
magnetic and mesmeric manipulations. But, thanks to the 
light shed by recent thorough investigations in two import- 
ant branches of biology, namely, physiology and pathology, 
more correct views now prevail among all educated physi- 
cians; and they now know that diseases are mere pheno- 
mena, proceeding from the constant and intimate relations 
of man with surrounding Naiure; and in place of attempt- 
ing to suppress such symptoms by the use of dangerous pre- 
scriptions, the properly (jualified physician, knowing that 
every disease and symptom has a certain cause and must run 
a certain course, watches carefully, and, recognizing the all- 
powerful vis mediaitrix naiurce, in place of interfering with 
Nature, he assists her efforts to save tlie suiferer. This is 
the true basis of modern enlightened medical treatment. 

This rational way of considering a case shows also how 
absurd are the claims put forth on behalf of so-called specific 
remedies and the danger of treating with such nostrums the 
mere exterior symptoms, which may proceed from one of 
many different causes; and conversely, the same cause, act- 
ing on variously constituted individuals, will produce widely 
dilferent symptoms. Thus, for instance, when a regiment of 
soldiers happens to become exposed to excessive cold and 
wet, a certain number will be laid up in hospital, but they 
will be afflicted with a variety of ailments. Those who are 
troubled with weak lungs will exhibit such diseases as bron- 
chitis, cough, pleurisy, pneumonia, etc. ; others will have 
merely colds in their heads, others rheumatism or even gout, 
according to their previous manner of living; in others the 
digestive organs will be affected, producing diarrhcea, etc. 
In most of these cases, drugs cannot possibly be of as much 
benefit as rest and careful, good nursing. 

In considering the statistics of diseases and mortality in 
olden times, so far as such figures can be obtained, it is en- 
couraging to find that, at the present day, the mortality of 
large cities, such as London and Paris, has enormously de- 
creased, and many diseases which were once very fatal are no 
longer so. The decreased mortality is due to modern pro- 
gress in hygienic science, which has led to sanitary measures 
being adopted in such cities, where formerly people lived 
under the constant influence of an atmosphere full of effete 
exhalations, due to imperfect drainsige and the absence of 
cleanliness, a real hotbed of contagion. These sanitary im- 
provements have resulted m the total disappearance of many 
diseases, such as the plague and scurvy, which used to be 
always present, more or less, in many communities, and fre- 
quently spread and traveled to others. Small pox, of which 
the ravages were such that ;it present it is difiicult to form 
any idea of its former malignity and universality, has, thanks 
to Jenner's discovery, become comparatively rare; while 
other diseases, such as spotted fever, dysentery, fever and 
ague, etc., from which many persons formerly died, have 
lost their fatal virulence, and now are seldom the cause of 
death. 

Medical science is now upon a new, unsellish, and noble 
career, and is aiding the introduction of sanitary measures 
by enlightening public authorities as to the best means of 
preserving the health of communities by anticipating and 
preventing disease ; and it cannot be denied that society in 
general has been largely benefited by the progress of medicaj 
research, and by the labors of investigators in pathology and 
its kindred sciences, who have given the world the benefit of 
their continually increasing knowledge and insight into the 
nature of the ailments to which human nature is subject. 



IDEATION IN UTERO. 

It is admitted by all physiologists that the mother exerts a 
general formative control over the fa3tus iu utero. Hitherto 
the belief has been that this influence is altogether structural, 
' even where it is manifested, not merely in physical resem- 
blance, but also in active tendencies, disposition, and modes 
^ of thought and action. But there are manifestations of ma- 
ternal influence which this hypothesis does not easily cover : 
for example, those strange, yet well authenticated, cases in 
which children have described or recognized places which 
they have never seen before, but with which the mother is 
familiar. Still more unaccountable has been the common 
and perplexing feeling which poets and speculative thinkers 
have held to constitute subjective evidence of previous ex- 
istence — the feeling that a particular occurrence or locality 
witnessed or visited for the first time has been seen before — 
or the sensation that some particular act in the drama of 
life is but the repetition of something witnessed or performed 
in some unremembered state or period in the past. In 
many eases these sensations are, no doubt, vague reminis- 
cences of dreams or equally unreal creations of the waking 
imagination: still, after this allowance is made, there remain 
instances which cannot be so accounted for. For these the 
most satisfactory explanation yet offered is furnished by a 
' suggestion made in the Lancet, the other day, by Dr. Morti- 
mer Granville. 

It is well known that, for several weeks before birth, the 
vital organs are all in more or less full operation; also that 
portions of the brain are so active as to produce concerted 
muscular contractions and automatic movements; and there 
is no reason to suppose that the intimately related cerebrum 
is not likewise, to some extent, capable of action previous to 
birth. At any rate Dr. Granville contends, and with a good 
■ show of evidence, that, during at least six weeks or two months 
of the ordinary period of human life in iitero, the brain is 
susceptible of passive ideation, or the reception of impressed 
ideas derived from the mother's mind. 

There is abundant evidence that a lively though fleeting 
impression made on the mind of the pregnant mother, or a 
prolonged dominant thought or emotion, can so modify the 
nutrition of the child's brain as to fix on it a permanent 
shadow, so to speak, of that impression or mental state. 
Thus a child will in after years exhibit tokens of special 
dislike or dread of a particular animal by which the mother 
has been frightened during the later months of pregnancy, 
or will have an otherwise unaccountable antipathy to a par- 
ticular person or article of food, or will unconsciously 
mimic through life the mother's moods or prevailing states 
of mind or temper during that critical period. In like maur 
ner, it is suggested that scenes or occurrences, deeply en- 
graved or repeatedly forced upon the mind of the mother, 
may become fixed as images in the foetal brain, while it is 
yet incapable of thinking; and in later years, when they are 
vaguely recalled by something similar, an undefinable sense 
of repetition is felt. Memory, like education, thus has its 
beginning back of birth ; and as the mother's structural and 
emotional characteristics are eclioed in the child, so some- 
times her special thoughts and ideas may be. The sugges- 
tion is a fertile one, and furnishes a clue to more than one of 
the mysteries of heredity. 

< ( « I » 

I INEBRIETY AS A DISEASE. 

Ethically, there is but one view to take of inebriety; and 
that necessarily involves unsparing condemnation of the 
practice, and earnest endeavors on the part of society to re- 
claim those addicted to it. But Science, on the other hand, 
draws a broad distinction between drunkenness as a vice and 
drunkenness as a disease. The man who drinks for pleasure, 
it holds, may look for benefit in the counsels of others or in 
his own strength of will; but he who drinks because he can- 
not help it, being led by an irresistible impulse, is a sick man, 
and needs not a temperance pledge but a physician. It is 
in this last aspect that we propose to consider the assertion, 
quoted from a daily journal, that " intemperance isa growing 
vice, bearing constantly heavier upon the rising generation." 
and incidentally the subject of inebriety generally in this 
country. 

Dr. George M. Beard, of this city, not long since delivered, 
before the American Association for the Cure of Inebriates, 
an address on the "causes of the recent increase of inebriety 
in America," in which he embodies many of the conclusions 
which medical men have reached relative to the disease su- 
perinduced by alcohol. Inebriet3' he holds to be a functional 
disease of the nervous system, and should be treated on the 
same principle as other nervous diseases. It becomes clas.sed, 
therefore, with dyspepsia and neuralgia; and like neurosis, 
it possesses periodicity, and — the fact is a startling one — is 
hereditary. When hereditary, it is all the harder to combat ; 
in conformity with the laws of inheritance, it may take the 
place of other disorders, or may, in turn, lead to them ; and 
it often conduces to various forms of insanity. The period- 
icity of the desire for liquor, the feeling which impels the 
drunkard who has abstained for a certain period to enter 
upon a " prolonged spree," is too well known to need more 
than mere reference. 

It is a curious and^somewhat paradoxical circumstance that, 
while drunkenness as a vice — public opinion to the contrary 
notwithstanding — is actually decreasing, the disease of in- 
ebriety is on the increase. ' ' There never was a time, " says Dr. 
Beard, " in the history of our race, when in proportion to the 
population there was so little intemperance and so little drinli- 
ins; among the higher classes as to-day." The nervous .sys- 
tems of Americans are now such that we cannot bear alcohol 
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as our fathers could; and there is no doubt but that the 
efforts of reformers and the general progress of culture has 
exercised a potent eilect toward temperance. Cases of 
drunkenness were rare among the thousands who visited 
the Centennial. But on the other hand that very heightened 
nervous sensitiveness, which prevents our indulging in alcohol 
for pleasure, equally heightens the susceptibility to nervous 
diseases; and of these, inebriety not being considered, it is 
well known the increase of late years has been marked. 

It is not necessary here to repeat the facts, which every 
observer of American habits has noted over and over again, 
in order to prove that we live too rapidly. For the pursuit 
of wealth, we concentrate an enormous quantity and intense 
quality of work; we carry the seriousness of labor into our 
amusements; we crave the sensational and the fever of con- 
stant excitement; and under the terrible tax put upon it, the 
nervous force necessarily weakens. Thus, in accordance 
with all analogies, nervous diseases increase with the pro- 
gress of modern civilization; and hence the greater preva- 
lence of the nervous disease known as inebriety during the 
present time. 

Dr. Beard further supports his views by inductive reason 
based upon extended examination. By comparing the higher 
and lower classes, he shows that, among the latter, such 
fauotional nervous diseases as sick headache, neuralgia, and 
hay fever are wanting : while the vice of drunkenness abounds 
in its most revolting aspects. Comparing the prevalence of 
functional nervous maladies now with the same half a cen- 
tury ago, he points out various diseases, such as hay fever, 
now common but then unknown. He a] so suggests various 
refinements in nervous troubles, which are peculiar to the 
present, but not to an earlier, period. Going back still further 
for purposes of comparison, he shows that " not only were 
many of the nervous maladies, so prevalent now quite un- 
known three centuries ago, but those which are common to 
those eras and ours, are far less abundant than now. " Lastly 
he points to the multiform nervous disorders now found 
among women. 

There is no specific for inebriety. It is a constitutional 
ailment, to be treated constitutionally. . It is not necessarily 
due to alcoholism. Chloral and opium inebriety are already 
becoming dangerously common; and there are hundreds of 
o her stimulants and narcotics to which resort may be had. 
The only remedial cours(j is to place the inebriate where 
alcohol or the provoking cause of his ailment cannot be had ; 
for the sight of it, or the smell of it, will excite all the desire 
for it. To this treatment, sedatives, tonics, and nutritious 
food to build up the system may be added. To persons hav- 
ing any tendency to inebriety, the only safe course is absolute 
abstinence during early life. As regards the human race, 
the disease finds its remedy in itself ; for degeneracy in any 
direction cannot go on indefinitely; and after any qualities, 
good or bad, attain a certain stage of growth, they cease to 
reproduce themselves. The excessively feeble and nervous 
stocks must perish, and the fight for existence be maintained 
between the less feeble and less nervous and the well 
balanced and strong; and thus, by a process of successive j 
eliminations, a race may be developed that shall be every 
way adapted to the complex conditions of a high civilization. 
.^_«_©_>_»_ 

A NEW HUNTING GROUND. | 

With the rapid extinction of the large game of our Great 
West, and the scarcely less rapid disappearance of the once 
numerous herds of South Africa, there remains but one coun- 
try with virgin attractions for the modern Nimrod, That is 
also the highest, and in many respects the least known, region 
on the globe — the lofty plains of Thibet. 

The first scientific traveler to penetrate that country, so , 
zealously guarded from European invasion by both man and 
Nature, is the Russian officer. Colonel Prejevalsky, who, in 
the triplecapacity of explorer, zoologist, and sportsman, spent 
three years in the hitherto unexplored wastes of Mongolia 
and Northern Thibet, crossing the desert of Gobi twice and 
traveling in all upward of 7,000 miles. Of the additions 
thus made to our knowledge of the geography of those 
strange regions, it is not our purpose here to speak, nor es- j 
pecially of the rich collections of plants and animals which he 
brought home — a large portion of , them new to Science^ 
though 5,000 specimens of plants, including a hundred new 
species, 37 large and 90 small mammals, 1,000 birds, embrac- ' 
ing 300 species, 80 specimens of fish and reptiles, and 3,500 
insects furnish a record of scientific work well worthy of 
minute description. Our present purpose is rather to notice 
the claims of this new land to the attention of the adventur- ; 
ous huntsman in search of large game. . 

Chief among the wild beasts of Northern Thibet is the | 
wild yak, which Colonel Prejevalsky describes as an animal 
of extraordinary beauty. When full grown, the male yak 
measures eleven feet in length, exclusive of his bushy tail, 
which is three feet long. He stands six feet high at the shoul- 
der hump, and weighs from ten to sixteen hundred weight. 
Ills head is adorned with ponderous horns, from two to three 
feet long, and sixteen inches in circumference at the root. 
The body is covered with thick black hair, a deep black 
fringe hanging from the flanks almost to the ground. The 
females are smaller and less hairy, with shorter and lighter 
horns. The yak is enormously strong, but has a small brain 
and comparatively little intelligence. His sense of smell is 
very keen, but his sight and hearing are defective. The fe- 
males, young bulls, and calves assemble in vast herds, like our 
American bison, to protect the young from wolves. The 
herds make long journeys for pasturage; and when in danger 
they form a phalanx with the calves in the center, some of 



the full grown males advancing to reconnoitre. The old 
bulls do not journey with the herds, but have their fixed 
abiding places, always selecting the coldest spots they can 
find for resting, and preferring to sleep on snow in the 
shadow of some cliff. At breeding time they fight savagely 
with each other, all the old bulls killed by Colonel Prejeval- 
sky bearing numerous wounds received in these fierce com- 
bats. 

Wild yak shooting is exciting and dangerous sport, as the 
bulls charge when wounded, and are very hard to kill. 
Fortunately for the hunter, their courage exceeds their de- 
cision in attack, giving the marksman ample opportunity to 
aim. On one occasion Colonel Prejevalsky, supported by a 
Russian companion and a Cossack servant, fired volley after 
volley at an old bull, who stood his ground until it was too 
dark for the hunters to continue the fight. The next morn- 
ing he was found dead with thirteen balls in his body and 
three in his head. The flesh of the cows and young bulls is 
excellent eating; but that of the old bulls is "indescribably 
tough." The wild yak is peculiarly characteristic of the 
highlands of Thibet, where he must be seen to be appreciated. 
There, on the vast plains, 1,500 feet above the sea, swept 
by violent storms and seamed with rocky ridges, as wild and 
barren as the surrounding desert, these animals swarm in 
such numbers that it is a marvel how or where they find 
subsistence. They also wander to the confines of Siberia, 
and are said to haunt the mountain ranges of Kan-su. 

Another characteristic animal of the highlands of Asia is 
the argali, or mountain sheep. Colonel Prejevalsky often 
asked himself which was the finer beast, this or the yak; and 
the best answer he could give was that each was perfect in its 
way. The mighty size of the yak, his ponderous horns, long 
fringe, bushy tail, and jet black color, make him a magnifi- 
cent specimen of the brute creation. On the other hand, the 
j gracefulness of the argali, his great curving horns, snowy 
breast, and proud bearing, entitle him to rank among the 
' noblest creatures of the desert. 

The white-breasted argali (ovis Poll) is found only in North- 
ern Thibet. It frequents the more elevated plateaus, avoid- 
ing steep and rugged mountains, and may often be seen 
feeding with the wild asses and antelopes in the ravines. It 
is an exceedingly wary animal, though scarcely ever hunted, 
the matchlocks of the natives being altogether useless for 
this purpose. The more common mountain sheep of the 
I highlands of Central Asia {ovis arqalt), ordinarily prefer the 
most rocky places, only descending to the valleys in early 
spring to graze on the young grass. Their senses are keen, 
I but they lack the wariness of their Thibetan rival. The 
poorly armed Mongols and Chinese are unable to kill them 
from sheer lack of skill, so let them alone. They are easily 
stalked; and when one is killed the rest remain with it, re- 
gardless of the approach of the hunter. They will jump from 
considerable heights, always alighting on their feet. The 
stories about their throwing themselves down steep precipices, 
and alighting on their massive horns. Colonel Prejevalsky 
pronounces pure fiction. 

! A far more attractive game for the sport-loving naturalist 
is the wild camel which abounds in Northwestern Tsaidam, 
where the country is so barren and so destitute of water that 
the camels have to go seventy miles to drink. Reports of 
these rare creatures have reached the outer world time and 
again, but European naturalists have always doubted their 
truth; and though Colonel Prejevalsky was unable to pene- 
trate their country, owing to want of money, the accounts 
he received of them were so direct and convincing that there 
remains little, if any, doubt that they are a distinct variety 
which has never been brought under the subjection of man. 
, They are hunted in the desert of Tsaidam for their delicate 
flesh and fine wool, and are described as smaller and more 
slender than the domestic camel, with smaller humps and 
more pointed noses. They are long-sighted and keen scented, 
but are unable to see well at short range. That they are not 
the descendants of camels escaped from domestication seems 
altogether probable from the circumstance that the latter a:e 
unable to procreate without assistance ; besides, the new-born 
domestic camel is the most helpless creature imaginable, and 
has to be lifted by hand and placed under the mother's teats. 

In the same region (Western Tsaidam) troops of wild horses 
are occasionally seen, but are more numerous in the vicinity 
of Lob-nor. They generally go in large herds, are very shy, 
and when frightened continue their flight for days, and do 
not return to the same place for a year or two. They are never 
hunted by the Mongols and Chinese, owing to the difficulties 
of the chase. Their color is uniformly bay, with black tails 
and long manes hanging down to the ground. 

Another interesting animal of this quarter is the kulan, or 
wild ass, which ranges over Northern Thibet and Tsaidam, 
but is most abundant on the steppes of Koko-nor. In size 
and external appearance, the kulan resembles the mule. 
They keep mostly in troops of ten to fifty, though larger 
herds, sometimes several hundred in number, are occasiorially 
seen about Koko-nor. Each lot of mares is led by a stallion, 
whose following depends on his ago, strength, and courage. 
Their sight and hearing are excellent, and they are very hard 
to kill on level ground. The best time to stalk thcra is while 
they are drinking. They are hunted for their flesh, which is 
considered a great delicacy. 

The antelopes of Mongolia and Thibet are small, but num- 
erous and attractive. Specially characteristic of the eastern 
part of the desert of Gobi is the swift-footed dzeren (n. gvt- 
turom), which was seen also in Western Mongolia and around 
Lake Koko-nor. The dzeren are most frequently seen in 
small herds ; but where the pasturage is good, they collect in 



droves of a thousand or more. Like the Mongols, they mi- 
grate in search of food, traveling great distances, especially 
in summer, when the drought drives them to the rich pasture 
lands of Northern Mongolia. They belong exclusively to the 
plains, avoid hilly country, and shun thickets and high grass, 
except in May, when the does seek the covert to conceal their 
young They are about the size of goats; they have great 
intelligence and keen senses, and are marvellously swift. 
They are hard to hunt, being wary, and extremely tenacious 
of life. Even with a broken leg, they can run faster than a 
horse can gallop. 

Another species {a. mhgutturosa), called by the Mongols 
the kara-sulta or black tailed, inhabits Ordos'and the desert of 
Gobi as far north as the 45th parallel of latitude, and as far 
south as Kan-su and the saline marshy plains of Tsaidam. 
Unlike the dzeren, it avoids rich pasturage, and selects for its 
habitation the wildest and most barren parts of the desert, or 
small oases in the midst of sand drifts. The explorer often 
marvelled to find them in places where no water could be found 
for sixty or seventy mile.s. They generally go in couples or 
in small detachments: in winter sometimes fifteen or twenty 
may be seen together. Their color is so like that of the sand 
and yellow clay that they can scarcely be distinguished, ex- 
cept when in motion or when standing on the summit of a 
hill. They are more shy than the dzeren, and harder to 
kill. 

In the Thibetan highlands, two remarkably beautiful ante- 
lopes were found; one, called the orongo {a. llodgsoni), beins; 
about as large as the dzeren; the other (fi. pictkanda) one 
of the smallest antelopes known, standing only 3 feet 4 inches 
high and weighing no more than 36 lbs. The orongo has 
a beautiful body, set on long slender legs, and elegant black 
horns standing vertically above the head. It loves the valleys 
and rolling plains, where water abounds; and where pastur- 
age is abundant, they were seen in troops of several hundred. 
When trotting, the legs of these swift and graceful animals 
move so quickly that at a little distance they are invisible. 
In their flight, the males follow the herd, while with the 
dzeren and kara-sultas the males take the lead. They are 
quite fearless, and are easily approached, though, like all an- 
telopes, they are hard to kill, and will run a long way after 
receiving a wound. The orongo is held sacred by the Mon- 
gols and Tanjutans, and the horns are much prized by pil- 
grims and conjurors. Colonel Prejevalsky mentions as a 
prevalent superstition the belief that sometimes the orongo 
is a veritable unicorn, with a single horn growing vertically 
from the center of the head. It is quite possible, however, 
that single horned orongos may not be infrequent, as these 
pretty creatures are very pugnacious, and may occasionally 
lose a horn in their fierce battles. 

The smaller antelope Is the swiftest and most graceful of 
the antelopes of High Asia. It frequents the elevated plains, 
but prefers mountain valleys where water is plentiful. It 
goes in small herds and is exceedingly wary. Its swiftness 
is amazing ; it bounds along like a rubber ball, and when 
startled seems absolutely to fly. Both this and the orongo 
are swift runners over smooth ice. 

Among the mountains of In-shan, Colonel Prejevalsky had 
some fine sport hunting a little mountain antelope which in- 
habits the wildest and most inaccessible crags of the alpine 
zones. Its favorite and almost exclusive grazing places are 
the alpine meadows and small grassy spots between the 
rocks. It is extremely timid and wary, and, when startled, 
seeks safety in rapid flight, scaling the crags with chamois- 
like skill and speed. Colonel Prejevalsky declares that one, 
which he had startled, suddenly sprang from a rock a hun- 
dred feet high and got away apparently unharmed. The 
thick fine coats of their winter skins are much prized for 
clothing. 



Second Bridge Between New York and Brooklyn. 

The projectors of this proposed bridge over the East River, 
between New York and Brooklyn at 77th street, by way of 
Blackwell's Island, have, in response to the invitation sent 
out, received ten separate designs and estimates from as 
many engineers. Ground will be broken as soon as a plan 
shall be decided upon. The preliminary specifications 
call for an approach on the New York side of 4,.580 feet, 
1,000 feet of which is to be in form of a tunnel extending 
from Fourth to Lexington avenues. From the end of the 
tunnel, an iron superstructure, curving to the center of the 
blocks between 76th and 77th streets, and thence direct, leads 
to the river. From the pier on the brink of tlwj river. Black- 
well's Island will be reached by a single span of 734 feet. An 
iron structure 700 feet long will then lead over Blackwell's 
Island, and the ehanne-between the island and the Longlsland 
shore will be spanned by a single arch of 618 feet. The 
shore approach on the Long Island side will be 3,900 feet in 
length. This will give in all a total length of 10,533 feet, or 
nearly two miles. A single track tramway will run 
across the bridge. There will be, in addition to the main 
approaches, two auxiliary ones, one from Avenue A on the 
New York side and the other from Vernon avenue. Long 
Island city. The spans are to be 135 feet above mean tide 
water. Double passenger elevators are to be placed at the 
piers on each side. 

^ I » > — 

In order that a wedge key or collar may be safe against 
slipping out of its seat, its angle of obliquity ought not to 
exceed the angle of repose of metal, upon metal which, to 
provide for the contingency of the surfaces being greasy, 
niay be tiiken at iibout 4'. — RiDikine. 
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A NEW DBED6ING MACHINE. 

The object of the invention herewith illustrated is to ob- 
viate the difficulties experienced in operating dredges of 
ordinary construction, and provide a dredge whose buckets 
can be held down to their work with more or less force. 

A is a crane rigidly made and swinging on an inclined axis. 
D is a friction wheel having a strap brake and lever. At 
E are tubular shafts held in suitable guides. These carry the 
dredge buckets. The operation of the apparatus is as fol- 
lows : The chains J L H being connected with suitable drums 
driven in the ordinary manner, the crane is moved into the 
required position by pulling more upon one of the chains J 
L than upon the other. The strap is tightened on the wheel 
D by the lever. The buckets G G' 
are now opened by sustaining the 
weight mainly by the chain J, which 
permits them to hang by the barsj, 
while the weight of the bars F and 
frame H, resting on the pivot, 
throws the buckets open. The 
buckets are lowered by slackening 
the chains J and L, and when in 
contact with the surface to be exca- 
vated, if the weight of the buckets 
and superimposed parts is not suffi- 
cient to hold the buckets down to 
the work, an additional downward 
pressure is created by drawing the 
chain M. The chain L is now drawn, 
and, in unwinding from the sheave r, 
it winds the chain n upon the 
sheaves m, thus drawing up the 
frame H until the buckets are 
closed, when the chain M is slack- 
ened, and the load is raised by draw- 
ing equally -on the chains J L. 
When the load is sufficiently high to 
dump, the strap on the drum D is 
loosened, and the crane moved in 
the required direction by pulling 
more upon one of the chains J L 
than upon the other. The chain L 
is slackened, while the chain J is 
held taut, which permits the frame 
H to drop and throw the buckets 
open. 

The advantages claimed for the 
invention are, that by using a crane 
which is not capable of vertical 
motion, an amount of force may be 
put upon the buckets which is lim- 
ited only by the strength of the 
parts and weight of the dredge. The 
crane can be efEectively and quickly 
stopped and held in any desired po- 
sition, and may as easily be released. 
It is peculiarly adapted to work in 
sand, and in other places where the 
earth offers resistance to the exca- 
vating buckets. Patented through the Scientific American 
Patent Agency, October 24, 1876, by Mr. 0. O. Davis of 
Portland, Me. 



when the revival was effected. " American research has 
proved that the seeds of certain plants, if gathered in one 
climate and sown in another, will germinate earlier or later, 
and with more or less vigor, according as the new climate is 
warmer or colder than the old. And even a perceptible 
change of climate is not required to show these results; a 
difference of a few degrees only in latitude is sufficient to do 
so. For example, wheat from Scotland, sown in the south 
of England, will germinate and ripen much more quickly 
than wheat of exactly similar quality gathered in the south 
and planted in the same latitude in which it was grown. 

" This fact is of the utmost importance to agriculturists. 
To secure early growing wheat, it is only necessary to take 



IMFSOVED CABFET STBETCHEB. 

We illustrate herewith a new and ingenious device of es- 
pecial utihty to housekeepers, as it is calculated to save much 
of the tedious and arduous work of putting down carpets. It 
is light, simple in construction, durable, and inexpensive. 
It is easily operated, and is warranted by the patentee not to 
injure the finest carpet. It consists of a simple arrangement 
of a lever, by a gentle motion of which a broad spur seizes 
the carpet and draws it forward to its place, while a smaller 
spur at the rear sets through the carpet to the floor, holding 
the carpet fast, and thus giving the operator 
the free use of both hands to handle hammer 
and tacks. The lever, E, is then folded back 
and down upon the push bar. A, so that it 
will be entirely out of the way while the car- 
pet is being fastened down. The device is ' i 
manufactured of steel and malleable iron, 
thus assuring its durability. 

Patented June 13, 1876. For further in- 
formation relative to sale of the patent ad- 
dress to E. W. Bullard, P. O. box 16, Worces- 
ter, Mass. 



Tbe Human Hair. 

Hall's Journal of Health has an excellent article on this 
generally interesting subject, in the course of which it con- 
demns in its usual unequivocal way the numberless hair 
restoratives; and as a simple remedy for baldness it proposes 
the following wash : Pour three pints of hot water on four 
handfuls of the stems and leaves of the garden "box," boil 
it for fifteen minutes in a closed vessel, then pour it in an 
earthen jar, and let it stand ten hours; next strain the liquid 
and add three tablespoons of cologne water ; wash the head 
with this every morning: it is cleansing and tonic, and if the 
root bulbs of the hair are not destroyed (which is the case 
where the scalp looks smooth and shiny, and then there is 
no remedy), the hair will begin to 
grow with vigor. If thiswash fails 
after a few weeks' perseverance, the 
baldness may be considered incura- 
ble, because the structure of hair 
growth is destroyed. 

But a more certain and more 
easily understood method of restor- 
ing the hair, when such a thing is 
possible, is to strive to secure a 
larger share of general health: 
keeping the scalp clean in the mean- 
while, by the judicious application 
of a moderately stiff brush and a 
basin of plain old fashioned soap- 
suds: for, as a general rule, bald- 
ness arises from one of three things: 
inattention, which brought on a 
decline of health, dirt, or stupidity. 
The girls of Brittany and the low- 
er Pyrenees, says the Journal, repair 
to the annual hair fairs in droves, 
where each one waits her turn for 
shearing, with her rich long hair 
combed out and hanging down to 
the waist. The most valued head 
of hair brings five dollars and down 
to twenty cents, according to quanti- 
ty and quality. The weight of a 
marketable head of hair when first 
taken from the head is from twelve 
to sixteen ounces, or from three- 
quarters of a pound to a pound, under 
twelve not being accepted, and 
over a pound, or sixteen ounces, es- 
pecially if silken and long, bringing 
fabulous prices. Rare qualities have 
been sold at double the price of sil- 
ver, weight for weight. Two hun- 
dred thousand pounds of hair are 
shorn from the heads of young girls 
every year, to supply the demands of 
the Paris and London markets, and 
from these we derive our supplies. 

The hair growers seem to be ra- 
tlipr a degraded set of people, living 
care that the seed is gathered in a colder climate than that in ' in mud huts, in filthy community, with garments so patched 
which it was sown. The process is perfectly practicable, as and worn as to scarcely hold together by their own weight, 
it might be so arranged that the wheat sown in the north For once at least, fashion bows to profit, and the richest and 
should not be consumed, but preserved for seed for the next most luxuriant head of black hair is accounted an incum- 
season in the south. The same thing is noticeable among brance. Caps are worn by these people, so as to conceal the 
other plants, and florists and horticulturists might take ad- hair almost entirely ; hence there is no need for combs and 
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vantage of this circumstance to produce both earlier and 
stronger plants than they do now, without the appliances for 
forcing." 



Test of Fire Hose and Couplings. 

We learn that an exhaustive test has been completed at 
the navy yard, Washington, D. C, by a board appointed by 
the Secretary of the Navy, of which Captain O. C. Badger 



Suspended Animation in Vegetables. 

Captain Nares, of the late English Polar Ex 
pedition, reports the curious fact that wheat 
left in the arctic regions by Captain Hall in 
1871 was planted in 1876, and it germinated 
and produced healthy plants under glass. 
Captain Young, of the Pandora, has also a 
rose tree, which has completely survived the 
intense polar cold. The plant to all appearances 
died on being subjected to the low temperature, and showed 
no sign of life until warm latitudes were regained, when it 
put forth leaves again, and became as flourishing as ever. It 
would seem as if, in both the above cases, the cold acted as 
a means of suspending animation in the vegetable, and that 
the latter resumed its functions at the point where they were 
arrested, on the cause of its insensibility being removed, 
without regard to its habits peculiar to the period of the year 




BTJLIARD'S CARPET STRETCHER. 

was president, to establish a standard for hose and couplings. 
A great variety of hose was. submitted, and subjected to one 
of the most elaborate tests that has ever been made, and the 
result was the approval and acceptance of hose, for ship use, 
made by the Eureka Fire Hose Company, of New York, and 
the "Work "patent coupling, made by the Allen Fire De- 
partment Supply Company, of Providence, R. I., as stand- 
ards in the future, for naval purposes. 



pins and plaits and ties, and as a consequence no hair is 
strained at its root, nor is it distorted by being pulled against 
the grain — against its natural direction. 

The Manillans have the longest, blackest and most glossy 
hair in the world. They do not wear caps at all, but allow 
the hair to fall back behind in its own natural looseness. 
Taking these two facts together, it would seem that one con- 
dition for having a fine head of hair is that it should never 
be on a strain, and should hang pretty much 
in the direction of its growth, or if diverted 
at all, as from over the face, it should be in a 
gentle curve over and behind the ears, with a 
loose ribbon to keep it from spreading too 
much at the back of the neck, the hair hang- 
ing its length down the back. 

The lessons learned from the study of fine 
natural growths of hair is that the hair of 
children should never be plaited, or braided, 
or twisted, or knotted. Nothing should ever 
be put on it except simple pure water, and 
even this not until the scalp is cleaned. The 
hair should be kept short, and should be al- 
ways combed leisurely and for some consider- 
able time, at least every morning, and neither 
brush or comb ought to be allowed to pass 
against the direction of the hair growth. 

And if at times any falling off is ob- 
served, and it is desirable to arrest it sooner 
than mere cleanliness and improved health 
would do it, one of the most accessible wash- 
es is boiling water poured on tea leaves, which have already 
been used and allowed to stand twelve hours, then put in a 
bottle. It should be of moderate strength. 



A WINE glass of spruce beer and three quarters of a wine 
glass of rum or whiskey, with brown sugar to taste, taken in 
a tumbler of hot water every alternate night, is said to be an 
excellent cure for lumbago. 
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FBOFESSOB MAB£Y'S INVESTIGATIONS ON THE ACTION 
OF THE HEABT. 

It is well known that the heart of an animal, after re- 
moval from the body, continues its pulsations for a time, 
longer or shorter in accordance as the animal was cold or 
warm blooded. In this manner, its muscular action, free 
from all mechanical effect, may be studied ; and thus the 
cardiac muscle may bo compared with others in the human 



which is decisive : When the foot of a frog is removed and 
the nerve excited, the muscles contract. They furnish a sim- 
ple shock when the excitation is single, and a series of 
shocks, more or less mingled (such as is termed tetanus) 
when the excitations are multiple. Now if, to the muscles 
in action, the nerve of a second foot, prepared in the same 
way, be applied, the remarkable phenomenon discovered by 
Matteuci, and by him called induced contraction, is observ- 



portionately to the number of systoles. For this investiga- 
tion Professor Marey uses the heart of a turtle. He adapts 
one tube to the commencement of the arterial trunk, an- 
other to the opening of a vein, and shuts up all the other or- 
ifices, so that the organ is supplied with tubes leading to and 
away from it. Then he suspends the heart in a corked jar. 
The vein tube serves as a siphon to lead deflbrinated beef 
blood into the heart, which thus maintains its motion, while 





Pig. 1.— The Heart Myograph. 



Fig. 2.— Apparatus for Studying tlie Changes in the Volume of the Heart, etc. 



economy. A simple waj of experimenting is to place the 
heart of a frog or turtle in a small wax cup which contains 
it exactly, and to rest it on a tablet of metal. Above the 
heart, place a thin, light, wooden lever, articulated so as to 
have a free vertical motion, and terminating in a fine stylus 
which traces a line on a rotating cylinder. This apparatus 
is represented in Fig. 1 , and is called the heart myograph. 
The lever, which is 
s u i t a b ly connected 
with the ventricular 
portion, rises when- 
ever the latter, con- 
tracting, swells as do 
the muscles of the arm 
when the forearm is 
vigorously bent. The 
point of the lever then 
describes an ascending 
line, more or less ver- 
tical according as the 
swelling of the muscle 
— that is, the systole of 
the ventricle — is more 
or less rapid. Then the 
lever descends as the 
systole ceases, when 
the cardiac muscle 
passes from the period 
of activity to that of 
repose. In this way, 
a curve is obtained 
whereby the movement 
of the heart muscle 
may be compared with 
that of any other mus- 
cle placed in identical 
oranalogous conditions 
for exploration. 

This comparison, 
when made, soon shows 
that each systole of the 
heart constitutes a sim- 
ple act, which Profes- 
sor Marey designates 
under the name of 
" shook " (secoiisso). 

The muscular shock 
is produced by the 
heart under the influ- 
ence of ii. kind of sim- 
ple discharge of the nervous apparatus which the heart con- 
tains in its sides, just as it is caused in any other muscle un- 
der the influence of excitation, similar in efl'ect to the rup- 
ture of an electric current or the discharge of a Leyden jar. 
This simple action, which occurs at each beat of the he irt, 
represents but one element of the more complex phenome- 
non observed in other muscles when they contract 
tinder, for example, the influence of the will. In 
this voluntary contraction, a series of shocks is pro- 
duced which succeed each other so rapidly that prac- 
tically a continuous action results. The same is ob- 
served when the nerve of a muscle is excited by 
rapidly interrupted currents; and it is evidently the 
more perfect as the interruptions of the exciting cur- 
rent are more frequent, or inversely. In the latter 
case dissociation takes place more easily, as the elec- 
tric intermittences are the more separated. Now, by 
removing these excitations far enough apart, and 
conforming them, for example, to the rhythm of the 
heart: when a muscle is excited by electric currents, 
traces of independent shocks are obtained which are 
absolutely comparable, as Professor Marey has observed In 
the heart under the myograph. Consequently the systole of 
the heart is nothing more than a shock, an isolated element 
of the contraction, and not a true contraction. The comple- 
mentary proofs of this theory are numerous. We cite one 



able. At each shock of the muscle excited, another shock is 
caused in the muscles of the other foot; at each tetanus of 
the first another is produced in the second; so that shock in- 
duces shock, and tetanus tetanus, and these truths may be 
considered to be laws. 

It is now clear that, by substituting for the first foot a 
heart in action, the second foot will present either a shock or 




Fig. '4, — Scliematic Apparatus for Demonstrating the Circulation of the Blood. 
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a tetanic contraction, according as the inducing heart gives 
either a shock or s. tetanus. 

Experiment shows that the induced foot gives a shock 
at each systole; and by virtue of the preceding law, it 
must follow th;it each systole is none other than a shock, and 
not a contraction. If we examine the eilect produced by 




Fig. 4— Tracings ohtained hy the Schematic Apparatus. 0, pressure in the auricle; 
V,pressareinthe ventricle; A, pressure in the aorta; P, beating o f the heart. 



these systoles or shocks, we shall find that each of them 
drives from the heart and into the arteries the blood brought 
by the veins in the preceding diastole. It is important to 
discover whether work of the heart, that is to say, the quan- 
tity of blood thrown into the arterial system, increases pro- 



the artery tube carries away the blood driven out. The ar- 
rangement of the apparatus is shown in Fig. 3. By dividing 
the volume of liquid carried through by the number of sys- 
toles which register themselves while the test tube is being 
filled, the average volume of each wave generated is ob- 
tained; and thus it is found that the quantity of blood pumped 
does not augment when the systoles increase in number. The 

same apparatus an- 
swers for determining 
the amount of mechani- 
cal work performed by 
the heart under various 
conditions. By connect- 
ing the interior of the 
jar in which the heart 
is placed with a suitable 
inscribing lever. Pro- 
fessor Marey is alsg en- 
abled to take account 
of the changes in vol- 
ume of the organ, 
which, as it swells or 
contracts, produces a 
compression or expan- 
sion of the air in its re- 
ceptacle. By other ap- 
paratus, which need 
not here be described, 
the author obtains the 
curves of changes of 
arterial pressure with 
relation to the changes 
of the state of the 
heart. These changes 
of pressure constitute 
the pulse. 

Having determined 
a comparison of the 
heart with other mus- 
cles, and examined its 
mechanical effects,Pro- 
fessor Marey next in- 
vestigates how the phe- 
nomena noted manifest 
themselves by the car- 
diac pulsation. To this 
end lie constructs what 
',ie calls the schematic 
Arraugejueiil of tlic> Schematic Apparatus for obtaining apparatus of the cil'CU- 
Cardiographic Tracings, lation ; it is represented 

in Fig. 3. The heart and artificial vessels are disposed on an 
upright plate as shown. O is the auricle receiving the liquid 
froni the tube above, and V the ventricle, separated from the 
auricle by a valve, the latter opening when the ventricle di- 
lates, and shutting when the same contracts, to prevent reflux. 
The ventricle opens into a large tube which represents the 
aorta. A number of small sigmoid valves are located 
at the junction, and prevent reflux from the aorta. 
To the elastic bag which represents the ventricle arc 
attached a number of cords; these connect with a 
.small plate. To the latter is secured a hook which, 
in turn, is connected to another hook, B V, by anum 
ber of rubber bands. The force of traction of the 
cords augments with the number of bands, and the 
elasticity of the latter imitate the elasticity of the 
muscular tissue. 

The auricle, O, is surrounded by a silk net, to 
which four cords are attached, communicating with 
a small rectangular piece of wood, and then unite in 
one, being kept taut by a horizontal spiral spring. 
The vertical levers on the right connect with the 
cords, S V and S O. Now, these levers are oscillated 
by the cam mechanism shown, and they therefore pro- 
duce movements of the auricle and ventricle similar to 
those of the natural heart. This is done by proportioning 
the cams according to the data previously obtained regarding 
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the muscular action of the heart from the myograph. By 
applying, to the apparatus just described, proper iiulicatirg 
devices, it was found that it produced a tracing identical with 
that of the human heart. 

In Fig. 4, we give the tracings obtained by the pressure of 
the ventricle, V, the auricle, O, the aorta. A, and the pulsa- 
tion, P, of the artificial heart. 

In Fig. 5, we represent the arrangement of the schematic 
apparatus used for obtaining the tracings. 

The results of Professor Marey's investigations are that we 
are now enabled to interpret with accuracy a host of details 
presented by the tracings of the human heart. He has imitated, 
on the artificial circulation, the lesions to which organic af- 
fections of the heart are due, and reproduced both the abnor- 
mal sounds of the heart beat and the principal types of traces 
furnished by actual patients. 



Extlngulslilng Fire. 

To the Editor of the Scientiiic Amei-kcui, : 

In your issue of December 30, you recommend discharg- 
ing water through perforated pipes in the form of spray for 
extinguishing fire. If water in the form of spray be a good 
extinguisher, as it undoubtedly is, as numbers of proofs exist 
in our factories and picker rooms, why do not our fire de- 
partments use it in tliat form in all cases where they can? 
Leaving the firemen to answer that question, I will proceed 
t:) adduce a few facts in support of the theory that a spray 
is the true method of applying water wherever the burning 
object can be reached bj^ it. 

Water operates, in extinguishing tm, by absorbing the heat 
and reducing the temperature of the burning substance so 
low that fire cannot exist; and as tlie amount of heat that 
water will absorb depends on tlie amount of surface of water 
in contact witli the fire, the more surface we can cover with 
a given amount of water, the better. As flame is the prin- 
cipal propagator of fire, to arrest it is the first thing to do; 
and as it is more than three thousand times lighter than 
water, and iu most cases a mere shell or curtain, a fraction of 
an inch thic'k, the extreme absurd;ty of trving to subdue it 
with solid streams of water will be apparent. If a man in 
the character of a sport-sman were to fire an inch ball into a 
flock of humming birds, witli the intention of killina; as 
many as possible, he would be regarded as a f»ol; but if he 
were to melt the inch ball up, and cast it into shot one- 
thirtieth of an inch in diameter, he would have tw(.'nty- 
seven thousand such shot, and their aggregate surface would 
be thirty times greater than the inch ball. If he were to 
load his gun with this shot, and fire into the flock, at proper 
distance, the slaughter of the little beauties would be ter- 
rible; and if a fireman would divide up his stream into spray, so 
that he could cover thirty times more flame, he might expect 
a corresponding result. The globules of water would be so 
small that a large portion of them would be heated through 
and converted into steam; and as steam contains live times 
more heat (latent) than boiling water, we gain a great advan- 
tage in this. Steam is also an excellent extinguisher, and tliis 
is an additional advantage. As a large portion of the water 
is converted into steam when applied in the form of spray, a 
small amount serves, and the damage by water is very small. 

If the two first engines that reached the burning Brooklvn 
theater could Ihrow five luuuired gallons of water each per 
minute, and divide every cubic inch of water into sixty 
thousand drops, in two minutes the smoke and heat would 
have been sufliciently subdued to have enabled outsiders to 
enter and rescue the unfortunate inmates. I am well aware 
that this statement may seem extremely absurd to firemen, 
who liave never experimented in this line ; but before they 
condenm it, let them take out a couple of engines and try the 
experiment. The barbarous system now in use, that so fre- 
quently desolates portions of our cities, fills our houses with 
mourning and our cemeteries with new-made graves, must 
give way to the dictates of Science. Humanity demands it, 
and I call on the scientists and chemists throughout the land 
to aid in introducing this needed reform. 

Little Falls, N. Y. Chari.es Oyston. 



Sir Titus Salt and SaStaire. » 

The example of one such man as Sir Titus Salt, the great 
manufacturer and inventor who recently died in England, is 
worth more, as a means of pointing out wherein a just and 
equlta))le solution of the labor problem lies, than idl the re- 
sults of the strikes and lockouts that ever agitated the in- 
dustrial world. He has shown us how the inexorable laws 
of demand and supply may be covered with a broad mantle of 
charity and philanthropy; how a great and complex business 
may be conducted to the mutual benefit of employer and em- 
ployed without involving other than those simple relations, 
free from entangling co-operative or profit-sharing alliances; 
and above all, he has unmistakably proved that the employer 
in no wise serves his own interests better than in promoting tlie 
welfare of those dependent upon him. Many men have died 
and left monuments of liberality wherein their wealth has 
nobly been devoted to the public good; but as a rule, such 
dispositions have been the means chosen of investing riches 
already acquired in pursuits not necessarily connected with 
the object of the outlay. Few men have, like Sir Titus Salt, 
combined their business with their philanthropic enterprises' 
and thus while benefiting themselves have doubly benefited 
society by their wise munificence. 

Titus Salt was the son of a Yorkshire wool slaiiler. In 



early life he became a farmer, but subsequently cnterCfl in- 
to partnership with his father, and as the business extended 
started alone as a wool spinner. At this time immense quan- 
tities of alpaca wool were stored in Liverpool, finding no 
purchasers because no one knew how to utilize it. It oc- 
curred to Salt that it would spin out good yarn. He private- 
ly tested it, produced an excellent fabric and at once bought up 
all of the material that he could find. This was the first 
manufacture of alpaca, and likewise the basis of Salt's colossal 
fortune. For twenty years he labored on as a wool spinner, 
i'Jways thrifty and industrious, until, having completed his 
liftieth year, he concluded to retire upon the competency he 
had amassed. But the necessity of providing for his five 
sons and the desire to carry out the philanthropic plans 
which he had long meditated induced him to change his 
mind. The locality where he was located was already over- 
crowded, and hence he determined upon the gigantic scheme 

■ of founding a new town — a working man's Arcadia. 

; Accordingly he purchased a large plot in the beautiful 
valley of the Aire, contiguous to a railway and a canal, and 
thus well provided with shipment facilities. Here he erected 
buildings covering six and a half acres, including roomy 
factories and abundant dwellings for the work people. On 
the opening day of the village of Saltaire, says Smiles, three 
thousand five hundred people dined in the combing shed ; and 

■ the founder then said " that nothing is to be spared to ren- 
der the dwellings of the operatives a pattern to the country : 
and if my life is spared by Divine Providence, I hope to see 
satisfaction, contentment, and happiness around me." 

I This was no ernirty wish, as circumstances soon proved. 
A church was added, then a literary and philosophical in- 
stitution. Large schools for children of all ages were erected ; 
cricket grounds, croquet lawns, and abundant pleasure 
grounds were provided; and a large dining hall, baths and 
wash houses, a dispensary, and almshouses for pensioners 
were built. For the accommodation of the three thousand 
worlcmeu, seven hundred and fifty -six houses were construct- 

j ed of stone and brick. Each has gas and water supply and 

; separate enclosures. The rents vary from 58 cents to $1.80 
per week. 
Beside i taking part in musical performances — for which 

' even the necessary instructors are provided by the 
ilrni — a large number of the skilled workmen (we 
quote from Mr. Smiles' " Thrift") " devote their leisure 
hours to various scientific amusements, such as natural 
histor}', taxidermy, the making of philosophical instru- 

1 mcnts, such as air pumps, models of working machinery, 
steam engines, and articles of domestic comfort, while some 
have even manufactured organs and other musical instru- 
ments." There is no drinking house in Saltaire; so that the 
vices and diseases associated with drunkenness, as well as 

. those peculiar to poverty, are unknown. Every sanitary 
measure — drainage, cleansing, and ventilation — is attended to. 

' The work people are also thrifty. They invest their savings 
in banks provided for them and in lucrative ventures. " With 
every convenience and necessity as well as every proper 
pleasure provided for them; with comfortable homes and 
every inducement to stay at home; with fishing clubs, boat- 
ing clubs, and cricket clubs; with school rooms, literary in- 
stitutions, le(!ture hall, museum, class rooms, and churches 
established in their midst, there Is no wonder that Saltaire 
has obtained a name, and that Sir Titus Salt will be remem- 
bered as one of the wisest of popular benefactors." 

Color Oliosts. 

Some years ago a book was published in this country — we 
cannot recall its exact title — the purpose of which was the 
pre duction of ghosts. On its pages were various represen- 
tations of spectral shapes, printed in extremely brilliant 
colors on a white ground. Directions were given to fix the 
eyes intently on these for some moments, and then turn them 
suddenly to a white wall or screen, when the "ghost " would 
appear in the form depicted in the book, but of an entirely 
different color. If the picture was red, the specter on the 
wall would be green; if the former was yellow, the latter 
would be blue ; and so on. 

A similar illusion maj' be produced by any of our readers 
in a much simpler way. Cut a small disk out of white paper 
j and lay it on a black surface. Look at it steadily for a 
(piarter of a minute or so, and then d.rectthe eye to a white, 
or, bet er, to a gray surface, as a sheet of gray paper; and 
you will see a dark image of the shape and size of the white 
disk. If a colored disk is used, the after-image, as it is 
called, will be colored, but of the hue complementary to that 
of the disk ; that is, if the one is green the other will be pur- 
ple, if the one is yellow or orange the other will be of a 
darker or lighter blue, etc. Complementary colors, as 
most of our readers probably know, are those which, if mixed, 
will produce Avhite. 

If the surface is of the same color as the disk, the after- 
image will be faint and whitish ; if it is of the color comple- 
mentary to that of the disk, the image will appear of the 
same color intensified. Thus, if the disk is bluish green, and 
the gaze is turned from it to a red ground, we shall see a 
"ghost" of a deeper and more brilliant red. If we look 
upon a colored surface of any other than the complementary 
hue, the color of the after-image will blend with that of the 
surface. For instance, if the object is green and the surface 
blue, the image will be violet. 

These phenomena admit of a very simple explanation. 
When the retina of the eye has been exposed to a continued 
imjiression of one color, it is wearied and becomes less sensi- 
tive to that color. If now it is exposed to the impression of | 



white light, it will respond more readily to the other colors 
that make up wliite, that is, to those which produce the 
complementary hue. Quite likely some of our readers who 
have occasion to use red ink have observed that if, after 
writing with it for some minutes, they change directly to 
black ink, the latter will at first appear of a distinct green 
color. Some eyes are more sensitive than others to these 
delusive impressions, but any person can see the comple- 
mentary color if he has looked at the other long enough to 
tire the eye. 

Dr. Bezold, in his "Theory of Colors," among many 
curious things connected with this subject, illustrates the 
fact that, while if a black object be seen against a colored 
ground (as black print on red paper), the black, when viewed 
intently, will show a slight tinge of the complementary color, 
the effect is greatly heightened by laying thin white tissue 
paper over the surface ; showing that " an admixture of 
white light is favorable to the production of contrast." lie 
also notes the singular fact that the various colors which may 
be given to the ground dilfer greatly in their capability of 
calling forth the contrasting colors. " Green, blue, and 
violet — in fact, all the so-called cold colors — will originate 
very vivid contrasting colors, while this is the case, to a 
much lower degree with red, yellow, and yellowish green." 
The colored plates in Dr. Bezold's book illustrate this very 
vividly, but the reader can produce a similar effect by put- 
ting a disk or figure cut out of black paper or cloth on a 
bright colored surface — red, yellow, green, blue, or purple — 
and spreading the white tissue paper over the whole. The 
variety of hues which the black assumes is very striking, 
and tends decidedly to shake one's faith in the popular pro- 
verb that "seeing is believing." We know that the black is 
black, but we cannot see it as black, however earnestly we 
may endeavor to reason ourselves out of the illusion. — BMoii 

Journal of Vhemistry. 

i^-< » > » 

All Engllsli ISdItor oa American Railways, 

Mr. Walter, of the London Times, has been interviewed by 
a New York paper. The report says: " Mr. Walter did not 
I feel himself competent to judge of the comfort of ordi- 
nary American railway travelling. He had ridden so luxu- 
riously in the special Pullman car which had been placed at 
his disposal that he was urn ble to form an idea of tlic way 
in which other people travelled. 'The palace car,' he ex- 
claimed enthusiastically, ' is fit for the Queen to ride in ! 
In fact, it is much handsomer than the one she uses.' The 
liberality with which railroad directors carried him to and 
fro over the land was a cause of great astonishment to Mr. 
Walter. It was a courtesy entirely unknown in England. 
The Queen herself was obliged to pay immense sums every 
year for railway conveyance, and no railroad company in all 
England would think of offering a coach for the free use of 
any gentleman, public or private. The American car, in Mr. 
Walter's estimation, was far superior to the English carriage. 
The possibility of being shut in with thieves or madmen (it 
had fallen to his own lot to be shut in with a madman) ; the 
close, cramped quarters which, in their very nature, stifled 
all the comfort out of the unhappy traveller; the partitioning 
a man from the sight and society of his fellow-creatures; 
and, above all, the shortness of the carriages, which caused 
them to sway and jerk about so violently that conversation 
became a torture and reading an impossibility — all these 
things combine to render a journey in an English railway 
carriage a matter of something worse than unpleasantness. 
The 'permanent way,' or road bed, of the English railroad 
was much more substantial than that of the American ; but 
the English carriages could not be compared with the Amer- 
ican cars." 

■♦<«►»■ 

Oold mining In China. 

Mr. Adkins, the British Consul at Newchwang, gives an 
account of the valley of Chia T'i Kou, some 30 miles long, in 
which there are rich diggings about five or six days' journey 
east by south from Kirin and Newchwang. The veins of 
quartz in the hill sides are very numerous. The quartz, 
when dug, is roasted, then crushed, and then washed on a 
cradle or "slip;" and so rude and imperfect is the operation 
that it usually pays to wash the quartz two or three times. 
The quantity of gold found in a ton of quartz varies; but a 
Chinese miner, who showed the Consul a slab of quartz 
brought from these diggings, assured him that less than $330 
worth of gold per ton is considered a poor yield. The min- 
ers in this locality are said to be a lawless set, and to have a 
very peculiar social organization. A man named Han pays 
an annual tribute of 20,000 thaels to the Chinese Government 
and governs absolutely within the limits of his concession, 
and no oiflcial writ runs there without his permission. He 
has an armed following, and a number of miners and work- 
men in his pay. Those who are not in his employ pay a 
royalty for permission to mine. The community under his 
rule is said to number about a thousand, and is princi- 
pally Chinese, but a number of Coreans have recently found 
their way into the territory and are working with consid- 
erable success. 

^ I » > ». 

A. ITIa;^azlTie Oun Invented In 1775. 

A writer in Ln Niiture states that in 1775, one Charrierc, a 
gunmaker of Paris, devised a musket capable of being dis- 
charged " ten times in a minute." The description is pre- 
served in the archives of the French Navy, whence it appea~3 
that after trials the gun was rejected as dangerous. The 
cartridges were all jilaced in the single bore and separptcd by 
movable partitions so th.it. !)ut on'; could exr.-r.fk; at a tii/;.c. 
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RIVETS AND RIVETING. 

Rivets are made, usually, by special machinery, such as we 
shall describe further on, from the most tough and ductile 
iron, having an ultimate tenacity of at least 60,000 lbs. per 
square inch. In practice, their ordinary dimensions are esti- 
mated by the following rules: Diameter of a rivet for plates 
less than half an inch thick, about double the thickness of 
the plate; for plates of half an inch thick and upwards, 
about once and a half the thickness of the plate. The length 
of a rivet before clinching, measuring from the head, should 
equal the sum of the thicknesses of the plates to be con- 
nected added to 2J^ times the diameter of the rivet. 



Fiji. 1. 
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The longitudinal compression to which a rivet is subjected 
during the operation of clinching, whether by hand or 
machinery, tends to make it fit the hole tightly, and thus 
to produce uniform distribution of the stress; but as such 
uniformity cannot be expected always to be realized, it 
is usual to assume, in practice, that there is a deviation from 
uniformity of shearing stress suflicient to neutralize the dif- 
fereace of the toughness of the metal in the rivets and that 
in the plates which they connect; and therefore, the dis- 
tance apart of the rivets used to connect two pieces of metal 
plate together is regulated by the rule "that the joint sectional 
area of the rivets shall be equal to the sectional area of plate 
left after punching the rivet holes. 

STKENGTH OF KIVETED JOINTS. 

The tenacity of good wrought iron boiler plates is about 
50,000 lbs. per square inch. Professor Kankine states that 
that of a double riveted joint per square inch of the iron 
left between the rivet holes (if drilled, and not punched) is 
the same; that of a single riveted joint somewhat less, as the 

Fis. 3. 




tension is not uniformly distributed. In practice, it is con- 
venient to state the tenacity of riveted joints in lbs. per 
square inch of the entire plate, and it is so stated in the 
following formula: The joints of plate iron boilersare single 
riveted; but from the manner in which the plates break joint, 
the ultimate tenacity of such boilers is considered to approach 
more nearly to that of a double riveted joint than to that of 
a single riveted joint. 

The forces required to burst asunder iron plates, riveted 
and other, are as follows : 

Wrought iron plate joints, double riveted, the diameter of 
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Fig. 8. 
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center of holes, 35,000 ; wrought iron plate joints, single riv- 
eted, 38,000; wrought iron boiler shells, with single riveted 
Joints properly crossed, 34,000; wrought iron retort, with 
welded joint, 30,750; cast iron boilers, cylinders, and jiipcs 



(average), 16,500; malleable cast iron cylinders, 48,000: aD in 
lbs. per square inch. 

THE MANUFACTURE OF RIVETS 

is accomplished by special machines, such as are exhibited 
in Figs. 1 and 2 (which, with the other engravings here given, 
we select from Knight's Mechanical Dictionary).* In the 
apparatus shown in Fig. 1, the rod, d, is fed through a guide 
plate into movable dies, h h, the length of the blank being 
regulated by a stop. The movable dies have reciprocat- 
ing motion, and they cut off the rod fed into the machine, 
carry the blank in front of the heading die, and finally serve 
as the die in which the head of the bolt is formed. As they 
descend, they cut off the length of rod against the face of 
the guide plate, and carry it in front of a hollow die, m, 
that has a horizontal motion, the interior of the die corres- 
ponding to the intended form of the shank of the rivet. The 
stub end of the rivet is formed against the plunger, B, which 
also serves to eject it when finished. 

In Fig. 2, the rod is fed into the feed plate. A, through an 
aperture, t. A blank is cut off by the downward motion of 
the plunger, T, which holds and guides it while being forced 
into one of the openings, e, in the die wheel, N, by the recip- 
rocating rod, c, where it is subjected to the action of the 
header, E, operated by the same compound cam, D, that 
actuates the lever carrying the plunger, T. 

RIVETING TOOLS. 

Riveted joints are shown in Fig. 3. 

In riveting the plates composing the skin of iron ships, it 
is necessary that the outer end of the rivet should be flush 
with the plate. A countersink is, accordingly, formed in 
this side. The operation of riveting is performed by three 

Fig. 5. 
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men and a boy. The latter brings it from the furnace with 
a pair of tongs and passes it to the holder up, who receives 
it in a short pair of tongs and inserts it into the rivet hole 
from the inside. He then presses against it with a hammer 
or with a tool called a dolly, c. Fig. 3, having its end indented 
to receive the head of the rivet, while the two men, on the 
outside, hammer the other end down so as to fill the counter- 
sink 

For cutting off flush the stub 
ends of rivets or bolts, the tool 
shown in Fig. 4 is used. The 
handle, A II, is pivoted to the 
handle, B, and piece, C, so that the 
jaws, D E, are brought together 
as the handles are compressed. 

The portable, riveting forge. 
Fig. 5, has a pot, Fig. 6, rotatable 
by gearing and having three 
doors, so as to employ three ope- 
ratives. It contains a grate-like basket, which allows the 
blast from the tuyere to pass through. At the bottom of the 
basket is a grate and a comb raker, operated from the outside. 
Beneath the grate is the tuyere box. A fan is provided for 
creating a blast. 

The first application of steam to 

RIVETING MACHINERY 

is due to Sir Willam Fairbairn. He states that it was con- 
trived when he had a large number of orders on hand for his 
double flued boilers, and the men struck. " In this dilemma 
I was driven to the necessity of supplying the place of the 
riveters by a passive and unerring workman, which, from 
that (lay to tJiis, has never complained, and did as much 
work in one day as was formerly accomplished by twelve 
of our best riveters and assistants in the same time. I de- 
sired the foreman to reverse the action of the punching ma- 
chine, and with proper dies to rivet the plates instead of 
punching them. In six weeks from that date we had the 
riveting machines at work, making tighter joints and execut- 
ing the work with greater perfection than could possibly be 
done by the hammer." 

The machine, illustrated in Fig. 6, is set in motion by a 
band on the pulley, a; on tlie axis of the latter is a pinion 
gearing into a large spur wheel, b. on whose axis is a cam, c 
operating the riveting lever, d, the face of the cam being 
steeled, and the end of the lever having a roller to diminish 
the friction. The riveting lever has a fulcrum in the frame, 
and acts by its face upon the riveting rod, c, when punching, 
and by a link connection with the tool when retracting, the 
tool sliding in a socket fixed in the side frames. 

The anvil post,/, ri.'-iesfrom the foundation, and lias a rivet- 
ing blo(-k of the shape of a frustum of a cmw. The sections 

*PiibliHheiI by Ilunl & lIoiif;iiton, New York city. 



of boiler are lowered from above, by means of tackle, (jj, the 
point at which the rivet is to be placed being adjusted be- 
tween the punch and the anvil block. The rivet is placed 
in the punched holes, the band slipped on to the fast pulley, 
and the upward motion of the cam raises the lever and 
swages the rivet. 

Fig. 7. 




Fig. 8 is a portable machine on the same plan. Not being 
intended for such heavy work, its frame is less massive than 
that of the foregoing, and the construction and arrangement 
of its details are slightly different. 

In Tweddel's machine (Fig. 9), the distance between 
the punch, a, and the anvil, b, is regulated, according to the 
thickness of the plate, etc., by screws, c c' , and links, d. The 
whole apparatus is mounted on a truck, and the pressure 
applied by a hydraulic accumulator operated by a portable 
engine. Fi". 8. 




. In Adt's machine (Fig. 10), the work is supported on the 
table, a; the punch is reciprocated by a pitman, b, having a 
universal joint connection with the spindle, c, and actuated 
by an eccentric on the pulley shaft, d; the punch spindle is 
at the same time revolved by a belt on the shaft of the fly 
wheel, e, imparting motion to the pulley, /, through two 
small change pulleys, one of which is seen at g. 

Fig. y. Fig. 10. 




In another machine intended for heading caster and hinge 
pintles, etc., the spring hammers strike the opposite ends of 
the pintles at once. The working parts are adjustable. 

Fig. 11. 




Fig. 

shaped 
agairiiit 



.11 is a mnchint^ for riveting liingcs. Peculiarly 
revolving miilmg tools spi-ead tin; pintU^ wiicn forced 
it, and form tlu^ liead 
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lUFSOVED SEIF-OILINO AXLE BOX. 

We illustrate herewith a new self -oiling axle box for rail- 
road cars, which is claimed to prevent overflow of the oil, to 
exclude all dust and dirt, to insure thorough lubrication, 
and to necessitate the use of a remarkably small amount of 
lubricant in proportion to the distance run. The inventor 
submits a report of a competitive trial of the device on the 
Bombay, Baroda, and Central India Railway, from which it 
appears that a box was filled with 3 pints of oil and not 
opened or in any way disturbed for a period of four months. 
During this time, the car ran 35,498 miles. On opening the 
box, about 3^ pints of oil were found to still remain and to 
be quite free from grit of any kind. 

The construction of the invention will be understood from 
the two sectional views given herewith. The new features 
consist, first, in the improved 
iron keep. A, which is fitted to 
the axle box so as to secure the 
brass bearing, B, in its proper 
place, and at the same time to 
admit of the easy removal of the 
latter when desired. It will be 
observed from Fig. 2 that the 
brass bearing forms a kind of 
dovetail joint with the keep. 
This arrangement is calculated 
to save much of the superfluous 
metal now used only for holding 
the brasses, and which cannot in 
any way be brought into contact 
as surface bearing. 

Another improvement lies in 
the stuffing boxes. These are 
found at C, Fig. 3, one on each 
side of the brass bearing. They 
are cast in the top part of the 
axle box. No cushion plate or 
other appliance is necessary for 
the purpose of supporting or 
keeping the pads in position. 
Each receives a pad of felt ex- 
tending the whole length of the journal, and which, by 
capillary action, becomes supplied with oil from the sur- 
face of the axle. The lubricating box, D, is situated in the 
oU reservoir of the axle box, and is partitioned therefrom by 
plates of metal, in which apertures are made, as shown in 
Fig. 1. This box is also filled with felt, which is kept pressed 
against the axle by the spring and plate, E. 

In order to prevent overflow, the contrivance of the wood- 
en washer, in connection with a center tongue of iron cast in 
the groove in which it is fitted, as shown at F, Fig. 1, is used. 
This center tongue projects higher than the outer flanges, so 
that it, on one hand, prevents rain drift from entering the 
boxes, and the consequent overflow of oil ; and on the other, 
it prevents escape of oil from within. It also serves to ex- 
clude dust and grit. The two parts of the wooden washer 
are caused to fit closely on the axle by means of a small steel 
camber spring (not shown), fixed to the outer edge of each 
half of the washer, which forces the parts together. There 
is a slight clearance at the lap joint for wear of the washer; 
as the latter becomes gradually worn by 
the axle, this clearance is closed up by the 
springs. 

For further particulars, address Mr. J. 
B. Tomlinson, care of C. L. Kelly, 80 and 
83 White street. New York city, or Wm. 
Knifton, Black Hawk, Gilpin county. Col. 

»-♦-» ■ 

USEFUL KIT OF SCREW-CUTTING TOOLS. 

We illustrate herewith a set of screw- 
cutting implements, neatly encased, which 
is designed more particularly for car- 
riage makers or other mechanics who fre- 
quently have crooked work to cut. There 
are five taps, a similar number of dies and 
wrenches, a die plate, and also a holder 
whereby the dies may be held in a bit 
stock. 

The dies and taps, we have illustrated 
some time ago under the name of the 
" Lightning Screw Plate ;" but latterly the 
construction of the dies lias been material- 
ly improved by the addition of a guide to 
each, which insures the .straiglit presenta- 
tion to the teeth of the object to l)e thread- 
ed. Any mechanic who has attempted to 
fit together untrue screws and nuts is con- 
versant with the difficulties encountered, 
and hence will appreciate the advantages 
of the above simple improvement. The guide serves also 
another useful purpose, as a holder for the two parts of the 
die, which formerly were inclosed in a collet. The lallev is 
now done away with, and tlie die is fastened to tli(! guide 
by a square-headed screw (which serves as a liinge) and a 
wedge-headed screw, by moving the latter of which, the jiarts 
may be adjusted so as to compensate for wear. In this way, 
the dies keep the exact size of the tup, and the nuts and bolts 
always correspond without trying or fitting. The threads are 
perfectly finished at a single cut. A worn-out die is readily 
removed from the guide, and the latter lasts indefinitely. 

In the side of the guide, as shown in tlie illustration, there 
are a couple of notches. These receive lugs made on tlie in- 
side of the screw plate, and ai-e thereby prevented from turn- 



ing. The dies are firmly held in the plate by the clamp 
screw shown. 

In a suitable receptacle on the right of the tool case will 
be seen a device for holding the die, which may be inserted 
in the ordinary bit stock. The die is simply dropped into 
the open end and clamped by a single screw, as in the plate 
already described. The wrenches, which are shown in the 
front part of the box, are disks of metal having recesses to fit 
nuts of different sizes, either square or hexagonal. Being in 
shape similar to the dies, thej are readily inserted and se- 
cured in the holder above noted, so that the power can be 
applied by the brace. The tap is of course secured in a 
vise. 

The whole kit is one which will meet with favor from 
workmen generally. The tools, thus neatly put up, are 




TOMLINSON'S SEIF-OILINO ASLE BOX. 

manufactured by the WDey & Russell Manufacturing Com- 
pany, Greenfield, Mass., and may be obtained from Messrs. 
Frasse & Co., 63 Chatham street. New York city. 

^ ( » > » 

Corrosion of Sheet Zinc, etc. 

Herr Frischen, Inspector of Telegraphs, states, In a com- 
munication to the Berlin Polytechnic Society, that the de- 
struction of sheet zinc may often be referred to iron nails 
employed with it, and also to particles of charcoal falling on 
to it in the neighborhood of chimneys, owing to the galvanic 
action developed. For the same reason copper tubes soldered 
with zinc require renewal of the joints every few years, and 
gas and water pipes become leaky on account of the lead 
employed in joining them. Copper strips used as lightning 
conductors, fastened with iron nails, corrode rapidly ; and 
the ends of lightning rods embedded in charcoal, as generally 
recommended, are rapidly destroyed in the same way. In 
the combination of cast and wrought iron in a system of 
pipes, a. decided current of electricity can be detected, indi- 
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eating that more attention should be paid to this fact in 
layinff them. It has also been noticed that zinc corrodes 
readily in contact with lime. 

Tomatoes Preserved In Water. 

Choose fine ripe tomatoes free from spots or bi-uises, says 
M. Bazin in Les Moudes, wipe them carefully with flannel 
and place them in alarge-mouthed vase, until the vessel is full 
to within an inch and a half of the top. Pour on clear filteied 
water until the tomatoes are just covered, and then paste a 
sheet of paper over the moutli of the jar. It is absolutely 
necessary that the tomatoes be free from any spot or bruise 
whatever, and care must be taken to remove from the water 
any which in course of time show signs of injury. 



What Becomes of Old Greenbacks ? 

About two years ago it was customary to destroy the im- 
mense amount of mutilated and dirty paper currency, which 
was redeemed in new bills by the Treasury Department in 
Washington, by burning it. This plan is now superseded 
by a much more effective and economical operation. A new 
subdepartment has been added to the Treasury called the 
Macerating Department, and here the literally filthy lucre 
is made into pulp ready to be transformed into clean fresh 
paper. The following interesting description of the opera- 
tion we clip from the Washington Chronicle. 

In the first place the fractional currency is subjected to a 
most rigid scrutiny, and counted for the purpose of detect- 
ing counterfeits, and then it is turned over to men who, with 
a machine, cancel each note so effectually that by no possi- 
bility could it ever be used again: 
another count is then gone 
through with for the purpose of 
checking the operators of the 
machine, and preventing them 
from appropriating any of the 
condemned money. After the 
canceling the money is next cut 
in half, and once more the sepa- 
rate halves are counted, and 
w-hen ascertained to be all right 
are placed in boxes for the pur- 
pose of removing them to the 
macerating building before al- 
luded to. These boxes are se- 
curely locked while in transit 
from the Treasury to the mace- 
rating establishment, where they 
are opened in the presence of 
three representatives of the 
Treasury, one acting in behalf 
of the Secretary, another for the 
Treasurer, and the last for the 
Register, and each batch is usu- 
ally accompanied by a quantity 
of bonds. From the boxes the 
bonds, which are cut and canceled thoroughly, and the frac- 
tional currency are emptied into the macerating cylinder, 
which is also locked with three separate locks, the keys of 
which are held respectively by the officers named above. 
The process of macerating is very simple. The macerating 
cylinder is revolved by a sixty horse power engine, and at 
the same time jets of steam are injected into it, which speed- 
ily soften the mass of paper. The moistened paper by its 
own gravity keeps dropping, and is reduced to a pulp by 
the sharp ridges which form the inside of the cylinder. 
After being suj)jected to this treatment for about thirty-six 
hours the cylinder is unlocked by the three officials and the 
pulp is then allowed to fall on an elevator, which conveys it 
to a large tub, where it is thoroughly cleansed, and all fatty 
matter removed by the agency of quicklime and soda. 

The washing of the pulp completes the process, and it is 
finally dumped in a heap to lie until purchased. Recently 
about $4,500,000 worth of fractional currency was placed in 
the macerater. This was an unusually large batch, the 
average " burnings," as the macerations 
are called, being much less. There is 
now an immense quantity of the pulp on 
hand, probably several hundred tons. 
This will be sold to paper manufacturers. 
The rate usually paid for the pulp is in 
the vicinity of |5 per ton, and the princi- 
pal purchaser manufactures from it a 
very nice article of paper. An approxi- 
mate estimate of the quantity of pulp an- 
nually made out of the fractional currency 
or bonds at this establishment is 650 tons. 
The proceeds resulting from the sale of 
this may be counted as a net gain over 
the old method, as the burning of the 
money or bonds required the expenditure 
of as much labor as does the present ma- 
cerating system, and consumed a great 
deal more coal. 

The National Bank notes are converted 
into pulp by the centrifugal process inside 
the Treasury building, the method adopted 
being almost in every respect similar to 
that pursued with the fractional currency 
and bonds, as described above. The im- 
provement on the burning plan is too ob- 
vious to need extended mention. Extra- 
ordinary precautions were required to 
keep the destroj'ed money from flying out 
of the furnace chimney, and tlie odor of the burned money 
was an intolerable nuisance, and was very injurious to the 
liealth of those residing in the neighborhood of the place 
wliere it was (-arried on. This last reason would have been 
a sufficient one for changing the method, if the additional 
one of making an alisolute saving to the Government did 
not suggest itself. 

Leathkh lielts when new are not quite of the heaviness of 
water — say about 60 lbs. per cubic foot ; but after having 
been foi' some time in u=ie, they become thinner and denser 
by compression, and are then about as heavy as water. The 
weight of single lieltinp: may be approximately estimated at 
0'068 His, per foot length and inch breadtli. — litiiifcriw. 
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THE BASILICA OF ST. FETEB'S, BOME. 

No one ever viewed the interior of the great'Cathedral of 
St. Peter's in Rome otherwise than with a feeling of disap- 
pointment. At this first sight begins that series of ocular 
deceptions which pursue one throughout the vast edifice. 
The illusion is sedulously 

enhanced by the architec- ^^^jz^^t^ 

tural construction. The iJ^5:^- 

size of objects that are at ^ ;" 

a distance above the eye .-^s^^i-- 

is clearly increased in far ^^^^^^eL 

more than may be called ^ '^^°^^!^^ 

the just proportion of 
their remoteness; where 
the vault of the nave 
springs from the side piers, 
the upward lines are 
broken by a heavy cor- - _ - 

nice and by a broad trans- 
verse architrave ; and fur- 
ther to bafile and expel 
all possibility of continu- 
ity with the marbled and 
fluted pilasters, the ceil- 
ing is composed of small 
richly gilded panels. In 
fact, without entering into 
further details of the in- 
terior, the whole illusive 
architectural effect de- 
pends on every line, 
whether straight or 
curved, being broken at 
every available point, on 
exaggerated dimensions of 
remote objects, and on the 
wonderful finish even of 
the minutest details. 

With this brief refer- 
ence to the optical puzzle 
of the interior, we may 
turn to some other won- 
ders of the great struc-, 
ture. It was three centu- 
ries and a half in build- 
ing, it was superintended 
by forty-three popes, and 
its cost was $49,840,000. 

The shape of the church is that of a Greek cross 720 feet 
long, 510 feet broad, and about 500 feet high to the summit 
of the cross over the dome. The dome is double, and was 
thus constructed as an expedient to satisfy views from with- 
in and without. Looking up from within, were there but 



the outer dome, the proportion would be bad; similarly, 
viewing from without, were the dome reduced to suit the in- 
terior aspect, the effect would again be disproportionate. 
Hence the two domes, one covering the other, and the outer 
one 159 feet high above the roof. 




ST. PETER'S AND THE VATICAN, ROME. 

To ascend to the roof is like visiting an aerial village. The 
high parapets conceal all view of the Roman streets below ; 
while at every hand are the dwellings of workmen who are 
constantly repairing the stonework. From the midst of the 
small houses rises the vast dome, larger than an ordinary 
church; for it is 405 feet in diameter. Entering the inter- 



mediate space between the outer and inner domes, the visitor 
traverses a gradually narrowing and winding staircase until 
finally he emerges in the golden ball below the cross. Here 
sixteen persons may find room ; and from the loopholes there 
is a view, of broad Campagna, and sea, and purple mountains, 

such as none but poets can 
- .^ describe. Within, Saint 

:'=^ Peter's is finished in ex- 

- ^^- quisite marbles, and in 

-==r the mosaics for which Ro- 

^ man artificers are famous. 

=^ - Outside, gigantic statues 
abound. There are 193 
figures, each twelve feet 
high, over the porch alone. 
On the Piazza are two 
equestrian figures of Con- 
stantine and Charlemagne, 
and in the center is the 
famous obelisk brought 
from Egypt. It was in 
the erection of this stone 
that a great engineeringt 
blunder was brought to a 
successful result by a 
timely thought of a by- 
stander. There was a 
great crowd on the Piaz- 
za,, watching the slow 
ascent of the stone as it 
gradually was lifted to its 
place. Suddenly its move- 
ment stopped. Somebody 
had miscalculated, the 
ropes had stretched, and 
there the great mass hung 
within an inch or so of its 
destination. It was im- 
possible to move it fur- 
ther with the apparatus at 
hand. The engineers^ were 
despairing, when a sailor 
amid the crowd shouted : 
"Wet the ropes!" This 
was at once done, the ca- 
bles contracted, and Na- 
ture lifted the stone the 
rest of the way. 

Our second engraving represents the villa and garden of 
the famous Medici family of Rome, remarkable for the mag- 
nificent statues with which the grounds are adorned, and 
the many art treasures of its interior. It is now occupied 
by tlie French Academy of art students. 




GARDENS OF THE VILLA MEDICL ROME. 
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FlnlsUlng liace and otlier Fabrics. 

A correspondent having asliod us sovoral questions on this 
subject, we liave pleasare in stating tliat cotton lace, after 
goin!^ througli tlie processes of gassing, or the passing it with 
the requisite velocity over flames, so as to remove the slight 
exterior fibres, has acquired a much darker color than is 
naturtil; but bleaching restores the article to a perfect white- 
ness. A piece is often returned soundly bleached within 
twenty-four hours after delivery. In Nottingham we have 
seen a machine by which, instead of being wrung or pressed 
and hung up in a hot room to dry, as is the mode, the article 
was wrapped round in a kind of coil between two copper 
cylinders, the outer one of which is perforated with holes. 
The apparatus is made to rotate perhaps a thousand times in 
a minute, so that by the centrifugal force thus obtained the 
damp is quickly driven ofE. The dressing of laoe, so as fully 
to extend the meshes to their proper shape, and by stiffeu-ing 
the fabric prevent its collapse, is a most important operation, 
and or course requires care a id experience on the par; of the 
class known as dressers, of whom there are almost forty hav- 
ing extensive premises in or near Nottingham. It is per- 
formed, first, by passing the bleached or dyed and purilied 
lace through a hot mixture of gum and starch and other ma- 
terials, and then submitting the lace to the action of revolv- 
ing cylinders, which squeeze out tlie surplus stiffening fluid. 
Next, the piece, in a wet and heavy mass, is taken to the 
stretching room, whicli extends from 40 to 130 yards in 
length, and is wide enough usually to allow of two frames 
being placed at a sufficient distance to be worked side by side. 
The heat required is seldom under eighty degrees, and- often 
much more. By means of the side of the frame receding, the 
lace is gradually extended to its full width; the utmost care 
being taken not to disturb the mesh either in length or width. 
On this point will absolutely depend the quality and salable 
value of the artjcle. Attention has to be paid to the amount 
of dress in regard to stiffness and weight for single, double, 
treble, or even quadruple stiffness; and also as to color, 
clearness, crispness, and elasticity, on which particulars, to- 
gether with tha peculiar ingredients \ised, depended the pre- ; 
ference so long given French over English dressing of plain 
black silk. Then, to secure freedom from small blotches of 
stiffening and impurities clinging to the meshes, the pieces 
are lightly and carefully rubbed with flannels to equalize the 
stiffening, and then beaten by switches and rods as they are 
distending; and to promote rapid drying, and consequent ; 
clean face and elasticity in hand of the dressed article, the 
piece, when fully dressed, is fanned with broad, spade-like 
implements, whicli produce powerful currents of air. When 
finished, each is carefully rolled up and folded, preparatory to 
its being sent to the finishing warehouse, where, the selvedges 
having been pliced exactly even in rolling off the dressing I 
frame, it will, if a wide, plain piece, be cut off, without un- 
rolling, into suitable widths for sale. 

The busine.^s in chemicals and dyestuffs for bleachers and 
dyers, in starch, gum, and otlier materials used for dressing, 
has necessarily become very larjje. A piece of cotton net 
weighing, in an unbleached state, 15 lbs., will increase in , 
proportion to the dress required, so that, if "Paris" dressed 
it will become GO lbs. weight, and the edges will cut through 
the skin like a saw. All nets for foundations of articles of 
female attire are thus weighted and stiffened. They 
have been in large request as foundations for bonnets and 
similar purposes, but are subject to the fluctuations of fashion, 
or the rise of the materials used, and consequent advances in 
price, which may lessen or destroy consumption. The mere 
disuse of a trifling attachment to bonnets lowered the returns 
of one lace-finishing house some tens of thousands of pounds 
in one year. — Textile Manufacturer. 

T3ie Mediterranean Coast of France. 

A contemporary, speaking of the geological changes which 
have taken place in parts of Southern Prance since the time 
of the Romans, says : ' ' The French shore of the Mediterra- 
nean divides into two distinct parts, which offer a strange 
contrast to each other. Prom Genoa to Marseilles all is life 
and beauty; all the world goes there for pleasure or health. 
From Marseilles to the coast of Spain, one finds everywhere j 
solitude and desolation. The latter region wis at one time 
highly prosperous, but it has been entirely changed by the 
immense quantities of sand and mud brought down liy the 
rivers. Narbonne, in the time of the Romans, communicated 
directly with the sea. It had its lagoon, like Venice, and a 
deep canal afforded passage to heavy merchant ships and the 
triremes of the imperial fleet. The lagoon is now blocked 
up, and the commerc(', wealth, and activity are all gone. 
Aries was another very important city; it had two ports, like 
Alexandria, and was so rich and powerful that a poet of the ; 
fourth century spoke of it as the Rome of the Gauls. The 
Rhone, with its annual 33,330,000 cubic yards of sediments, \ 
has been its ruin. So with other cities; but while they have 
become separated from the sea, agriculture is gradually 
taking possession of the land won from the water, and the 
vine and olive m;iy yet restore a part of the ancient pros- 
perity. " 

Winter Dressing Fruit Trees. 

Even a tyro in gardening, says a correspondent to the 
Journal of Horticulture knows that the brown or |ieach ai)liis 
i-i -active upon the shoots of the peacli and nccl arine during 
the winter as the summer months; tliat brown scale remains 
tliroiigh the winter upon shoots whicli it has obiaincd a foot- 
ing upon during tlie summer; that mussel scale holds tena- 



ciously to the bark of apple and pear trees; that mealy bug 
and spider, when plants they infest become leafless, seek out 
the rough parts of the bark, beneath which they creep, 
shielded alike from cold and wet; that the whole tribe of 
aphides is more or less active during the winter months; 
and that the thrips are not more given to pass the winter in 
obscurity than slugs. Against such insects the following 
recipes will be found useful : Soft soap half a pound, to which 
add a wineglassful of spirits of turpentine, and with a stick 
mixing thoroughly with the soft soap, having ready boiling 
tobacco juice, and adding this a little at a time, so as to in- 
corporate the whole, the tobacco juice that is to be added 
being a half a gallon. This small quantity will suffice to 
dress a dozen vines or four average sized peach trees. Apply 
the mixture with a brush to every part of the trees, after it 
becomes cooled to 130°, taking care to brush it into the angles 
and crevices of the bark, and not to injure the eyes or dislo- 
cate the buds, which, however, should be coated with the 
stuff. The sooner it is applied after the leaves have fallen 
t'le better, as the pests remain as long as possible before re- 
tiring for the winter. The mixture is only applicable to lig- 
neous plants, and to those only when at rest. 

For destroying white or brown scale and mealy bug upon 
growing plants, mix 8 ozs. of soft soap with a wineglass- 
ful of spirits of turpentine, adding gradually half a gallon of 
Ijoiling water, stirring so as to thoroughly incorporate. Apply 
with a brush to the parts infected,or with sponge to leaves, at 
a temperature not exceeding 130°. The plants must be 
syringed with water immediately after they have been dressed 
with the solution, taking care not to allow the mixture to run 
down the stems in full strength to the roots. 



American carriages, to be shipped to all parts of the world : 
also an increased demand for Ameri;an woods, wliicli enter 
into the construction of bodies, wheels, and gears. The 
American poplar and basswood are superior to the mahogany 
and cedar used by the French and English for panels, wliile 
our wheel stock is acknowledged by all to be the only timber 
suitable for wear and lasting qualities." 



Tlie Manufacture of Milli Su{o;ar. 

A. Sauter, in a commu-nication to the Schweizerimhe Wo- 
clienschrlft fiir Pharniacle, gives an account of a visit to Mar- 
bach, in the canton of Luzern, Switzerland, where half a 
dozen refiners arc said to make a handsome income from the 
manufacture of milk sugar. 

The raw material used for the recrystallization comes from 
the neighboring Alps, in the cantons of Luzern, Berne, 
Schwyz, etc. ; a considerable quantity is supplied also by 
Gruyeres. It is the so-called Sckottensand or Zuckersand, 
the French deehet de lait, obtained by simple evaporation of 
tlie whey after cheese making. Notwithstanding a continual 
rise in the price, consequent upon the demand and the in- 
creased cost of labor and fuel, the manufacture continually 
expands, and now amounts to 1,800 to 3,000 cwts. yearly, 
corresp. ending to a gross value of about $00,000, certainly a 
handsome sum for a small mountain village with but few 
inhabitants. 

The manufacture is only carried on in the higher moun 
tains, because there the material can no longer be used pro- 
fitably for the fattening of swine, which are found chiefly in 
the valleys; and the wood required for the evaporating pro- 
cess is cheaper in the highlands. 

The crude material is sent to the manufacturer, or refiner, 
in sacks containing one or two hundredweights. It is washed 
in copper vessels, and dissolved to saturation at the boiling 
temperature over a fire ; and the yellow brown liquor, after 
straining, is allowed to stand in copper-lined tubs or long 
troughs to crystallize. The sugar crystals form in clusters 
on immersed chips of wood, and these are the most pure, and 
therefore of rather greater commercial value than the milk 
sugar in plates which is deposited on the sides of the vessels. 

In ten to fourteen days the process of crystallization has 
ended, and the milk sugar has finished growing. The crys- 
tals are then washed with cold water, afterwards dried in a 
cauldron over a fire, and packed in casks holding four to five 
hundredweights. 

As the Sckottensand can only be obtained in the summer, 
the recrystallization is not carried on in the winter, hence a 
popular saying that the milk sugar does not grow in the 
winter. The entire manipulation is carried on in a very 
primitive manner, it being a matter of astonishment to find 
a specific gravity instrument in any place. The author is of 
opinion that with a more rational method of working a 
whiter and finer qualty of sugar could.be produced. 
-*-«•-»-• 

EITect of Heat on Carriage yi^oodnrorlc at tlie Cen- 
tennial. 

The Carnage Monthly, a most excellent publication, calls 
attention to the failure of many of the foreign carriages ex- 
liibited at the Centennial to withstand the excessive heat of 
last summer. Our contemporary states that, after careful 
examination, it found a large number of carriages in which 
not only the grain showed, but in wliich the work generally 
exhibited signs of shrinkage and coming to pieces. Panels 
were checked and shrunk, joints opened, parts had warped 
out of square, spokes were loose, and in fact the vehicles 
seemed to need prompt relegation to tlie shop and a thorough 
overhauling. 

On the otlier hand, it is gratifying to learn that these de-. 
ficiencies were confined to foreign carriages, and that the 
wagons of American make withstood the trial perfectly. 
One coupe was exhibited destitute of paint or priming, and 
yet, after the six mont'es' subjection to heat and damp, every 
joint was solid and firm. The journal we quote from, which, 
it should be remembered, is published in the interest of our 
carriage manufacturers, and therefore its statements may be 
taken witli a grain of allowance, adds: "The Americans 
have gained a well earned victoi-y over Euro])e:in makers, 
both in (|uality of stock and in workniansliip, and we .shall not 
be surprised to see orders in largi^ uuinhers received for 



Kaolin. 

Kaolin, or china clay, is a product of the decomposition of 
granite, and in its preparation for commerce has to be sepa- 
rated from the other constituents — quartz and mica. If this 
occurs on a hill side, stopes will be cut in the hill, and a stream 
of water will be made to flow over the face of the stope. 
The water, aided by a little work with a broad pick, breaks 
down the clay, and carries forward the kaolin and the mica, 
but very soon drops the quartz or gravel. This gravel is 
partly thrown away, partly used for the floor of the evapo- 
rating pans to be referred to. The great point is to do as 
much work as possible with water, and to save manual labor. 
The wster then passes into a number of small pits, where it 
is brought almost to stagnation ; and e.s it passes slowly along 
backwards and forwards it deposits the mica, and is thiiii 
taken into the collecting pit. From this it is allowed to run 
into a number of evaporating pans, where it is left slowly to 
evaporate, leaving behind a deposit of pure white kaolin, free 
from silica and mica. When the sediment in these pits l-iirs 
accumulated to a depth of 8 or 10 inches, it is dug out before 
it hardens, and is then the china clay of commerce. For the 
purpose of expelling a great deal of the water, it is placed 
under sheds in the dry season, and in later years it has been 
dried artificially by means of heated pipes. The selling price 
is only from $5.00 to $10.00 per ton, yet under favorable cir- 
cumstances, plenty of water, etc., it can be manufactured at 
such a rate as to be very profitable. — Professor Smyth. 

The Man of Business and tlie Business Man. 

The man of business and the business man both have busi- 
ness to do; but the business man is the one who does it. The 
business man thinks, moves, acts, and makes himself felt in 
the world. If a thought comes into his head, it is one of 
breadth and compass — it does not center on self and its nar- 
row world. It reaches away and embraces others. It has a 
wide range, and does not stop till it touches and aifects for 
good the interests of all. Nor are the thoughts of such men 
immobile. They became acting, living realities in the wide 
and busy world. The authors of them make of these busi- 
ness thoughts actualities, give them "local habitation and a 
name," and steamboats are built, and ocean is navigated, and 
distant climes and nations brought together; an electric tele- 
graph springs into being as by enchantment, and hghtning 
becomes garrulous and voluble, and thought out-travels the 
winged vvinds; and in a twinkUng the bands and shackles of 
trade are loosened. Such are the workings produced by the 
business man. He awakens the drowsy and helpless multi- 
tudes, puts life and thought, energy and action, into them, 
and makes the world leap rejoicing along the path of ages. 
Where its step before was but a single year, now it strides by 
scores and fifties. 

" Men of thought, men of action, 
Clear the way." 

And they do clear the way — their thoughts become tangible, 
moving, demolishing forces, that break down and crush all 
opposing barriers, opening a pathway of progress, into which 
the more sluggish and timid portion of humanity may 
securely travel. 

But the man of business is emphatically what the name in- 
dicates. His business is always on his hands. He does not 
do it. He does not know how to go to work in the right 
way. His thoughts are all measured and slow. He weighs 
self-made doubts and supposed contingencies, and before he 
moves the business man gets up and runs away from him and 
wins the race. The man of business won't go ahead, he 
only eddies round and round — he does not progress — his path 
is a circle. He does not find himself at night many miles on 
his journey's way, but, like the hour hand of a clock, just 
where he started. He is not clear and decided in what he 
does, but often stands hesitating and puz/.led. He ventures 
and falls back: has a stout heart in fancy, but none in fact. 

^ < » I »i 

A Nenr Source of Illuntination. 

Between Bordeaux and Bayonne, in France, there is a 
large stretch of sandy desert, whereon there is little vegeta- 
tion save here and there patches of pine trees. From these 
trees there runs a resinous matter, which is collected and 
sold by the inhabitants of the region. This substance lias 
recently been studied by M. Guillemare, and he now an- 
nounces, to the French Academy of Sciences, that he has pro- 
duced three kinds of oil from the material, all rich in carbon 
containing respectively 80, ))0 and 93 per cent, of that ele- 
ment. The light yielded on burning the oils is remarkable 
for its whiteness a.id steadiness and is said to be suitable for 
lighthouse illumination and even for photography. 

IVUiteu'asli your Shops. 

All exchange offers the very sensible suggestion that a 
little water applied to factory windows, and some of the 
same li(|iiid mixed with lime and applied to walls and ceil- 
ing.s, will not cost much: while at the same time, during 
the.si! murky winter day.s, it will render workshops ligliter, 
(Conduce to the health and (-onifort of o|i(-r.-itivcs, and pcrhajis 
save some iras bills. 
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THE STRONGEST WAS VESSEL IN THE WOBLD. 

The most powerful ironclad vessel at present in existence 
is the Duilio, which was recently constructed by the Italian 
government- She is not yet entirely completed, and but one 
of the four 100-ton Armstrong guns has been delivered. 
The general design of the vessel will be understood from the 
accompanying engraving. Her length is 331 '2 feet, breadth 
at water line 58 '4 feet, and depth of hold 25 '2 feet. She has 
two turrets,which, instead of be- 
ing in the center line of the 
ship, are placed toward the sides, 
so as to get a clear fore and aft 
fire from each turret. The inside ? 
diameter of each is about 26 feet, 
and the outside 32i-£ feet, while 
the two turrets, with the armor 
plating and the two guns, will 
weigh about 6,720 tuns. Each 
turret makes one complete revo- 
lution in a minute, and when in 
position for firing is stopped by 
hydraulic locking bolts. The 
vessel is built in compartments, 
and is provided with a novel 
system of pumps, which dis- 
charge water from her in case 
her skin is pierced by a shot. 

There are no masts, and all the machineryand the rudder are 
entirely under water, so that the vessel exposes no vulner- 
able portion. 

The immense guns are loaded by hydraulic apparatus. 
Upon opening a valve, the ram head capped by a sponge 
advances rapidly into the bore of the gun, the latter being 
suitably depressed and the sponge rising at an angle from 
beneath the deck. When the sponge reaches the bottom of 
the bore, a valve in the head is opened, and a powerful 
jet of water is brought to play in the powder chamber: thus 
at the same time aiding in clean- 
ing the bore, and preventing any 
possibility of fire being left there- 
in. After the sponge is with- 
drawn, the cartridge and shot 
are in turn raised by an hydrau- 
lic cylinder to their proper posi- 
tion in front, and on a line with 
the muzzle, this and the remain- 
ing operation being performed 
by one man without his moving 
from his seat beside the levers. 
Lastly the ram head advances 
and drives the shot home. With- 
out machinery, it requires, in 
the United States navy, 24 men 
to manage an 11-inch Dahlgren 
gun, the shell fired by which 
weighs 135 lbs. With the hy- 
draulic mechanism described, 
four men can serve a weapon 
which throws a shell weighing 
2,000 lbs., or a shot weighing 
2,500 lbs. 

It has been calculated that the 
work developed by the immense 
projectile is equal to about 
39,000 foot tuns; so that, if all 
four of the Duilio's guns were 
fired at once, her effective power 
would be equal to that exerted 
in raising 156,000 tuns one foot 
high per minute. 



has a circumferential groove, and is connected by a belt 
with a pulley, d ', and steering wheel, G, in front of the 
driver's seat. The hind wheels are further provided with 
suitable brakes, worked by a treadle. 

The carriage, it is claimed, may be propelled at consider- 
able speed, steered with facility, and carried readily around 
curves. 

Patented through the Scientific American Patent Agency, 




October 
W. Va. 



THE ITALIAN IRONCLAD DTJILIO. 

10, 1876, by Mr. Jacob M. Lauck, West Mllford, 
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TUe Decrease of the Petroleum Supply, 

There has been a marked diminution in the oil product of 
Pennsylvania, of late. It is reported that, for some months 
past, the supply has not exceeded 28,000 barrels per day, 
while not more than two years ago the daily average was 
40,000 barrels. The price also has more than doubled. The 
decrease of the supply is attributed to the cessation of flow- 




A NEW STEAM CABBIAOE. 

The novel steam carriage here- 
with illustrated is provided with 
improved mechanism which en- 
ables it to be readily steered 
and conducted around curves. 
Fig. 1 is an elevation and Pig. 2 
a view from beneath. The hind 
axle is revolved by a suitable 
steam or other motor, that is se- 
cured to the supporting plat- 
form, and connected by trans- 
mitting mechanism to the axle. 
The hind wheels are placed 
loosely on the axle, and secured 
rigidly thereto by clutches, C, 
that are forced by suitable 
springs into hub plates of the 
wheels. The clutch mechanism, 
C, of each wheel may be readily 
withdrawn by a lever and swivel 
connection, C^, operated by lev- 
ers arranged near the driver's 
seat. On turning ordinary 
curves in roads the clutch me- 
chanism is arranged to allow the outer wheel to make a 
greater number of revolutions than the inner one. On turn- 
ing very short curves, by withdrawing the clutch from the 
inner wheel all the power is thrown on the outer wheel, and 
thereby the carriage allowed to turn easily on a space a little 
larger than its own length. The guide wheel, E, at the 
front part of frame, A, is connected by its axle, supports, 
and springs, with a horizontal turn table, F. The turn table 




LAITCK'S STEAM CARRIAGE. 

ing wells ; and the fact that most of the pumping wells, refin- 
eries, and railroad lines are controlled by a single company 
which exacts high profits has probably much to do with the 
increase in the price. 



Mosi' persons have an idea that the Atlantic telegraph 
cable is a ponderous affair, while in fact its circumference is 
that of a live cent piece. 



Lead Poison in Sewing Silk, 

Invention and discovery have their evil no less than their 
beneficent aspects. A French contemporary, the Moniteur 
d' Hygiene, startles its readers with the revelation of an inge- 
nious fraud, not generally known, but likely to be in the long 
run very dangerous to the health of tailors, sempstresses, 
and others who use silk thread in sewing. Nothing is more 
pernicious to the system than lead, and yet it may be con- 
stantly introduced into the stom- 
ach by those who use sewing 
silk. According to our French 
authority, certain manufacturers 
have adopted the plan of soaking 
their silk thread, of all colors, in 
acetate or sugar of lead, and 
exposing it, after drying, to the 
action of sulphurous vapor, 
which vapor, it is said, trans- 
forms the acetate into sulphate of 
lead, increasing the weight of 
the silk. The resulting gain may 
be imagined when we state that 
sugar of lead is worth consid- 
erably less than 25 cents a lb., 
whilst silk thread fetches from 
$10.00 to $11.00 a lb. in the 
market. It is alleged that some 
samples of silk have been proved to contain as much as 
twenty-three per cent, of sulphate of load. 

There is some mistake in the mode of stating the case, says 
the Sewing Machine Gazette, as the fumes of sulphur would 
certainly not convert the acetate of lead into the sulphate. 
Nevertheless, on mentioning the statement to our tailor, he 
at once declared that the fact of lead impregnation in silk is 
well known ; indeed, he said that the sugar of lead can be 
detected by the smell in some samples, and not only in silk, 
but also in other thread, which is also sold by weight. Some 
adulteration, then, is practised, 
various matters being used to 
give weight to the articles ; and, 
as a consequence, all thread rap- 
idly deterioriates on exposure to 
the air. On this account the 
best sewing silk is usually well 
wrapped in wash leather. 

It is easy enough to detect the 
adulteration by chemical process, 
and, although the result is not 
conclusive as to the presence of 
lead (as stated by the French 
writer), it proves, at any rate, 
the presence of some metal. Put 
a few pieces of silk thread at the 
top of a test tube filled with 
water containing a few drops of 
acetic acid or vinegar. As soon 
as the silk gets moistened, let fall 
into the test tube a few drops of 
a solution of iodide of potassium. 
Then, if the silk contain lead 
or other metal, an iodide of the 
metal will be formed, sinking 
with a violet tint into the tube. 

We have tested several sam- 
ples of silk thread in this man- 
ner. With the exception of one 
sample, all the fine sewing silk 
was proved to be free from lead 
or other metal. But we found 
metal very abundant in what is 
called " tailor's twist" and " hat- 
ter's twist," especially the latter. 
The fact is important if lead be 
the metal used for giving weight 
to silk. Lead acts very surrepti- 
tiously on the system ; it is es- 
sentially "a slow poison," and 
it is very difl3cult to combat its 
effects. It acts on the teeth and 
on the intestines, in which it 
produces paralysis, frequently 
followed by death. "We have 
seen," says the writer in the 
Moniteur d' Hygiene, " among 
other cases, that of a lady who 
keeps a large sewing establish- 
meiit, who, by the use of such 
silk thread, was, together with 
her workwomen, attacked by lead 
colic, some of them losing their 
teeth — the result of the habit of 
putting the ends of the silk into 
the mouth before passing it 
through the eye of the needle. 
Such is the way in which the 
lead poison is directly absorbed, 
whilst, by continually handling the silk, the fingers may 
retain a portion of the lead, to be indirectly introduced into 
the system with the food that may be touched by the hand. 
The poison may be avoided by refraining from putting the 
silk into the mouth — dipping it in gummed water instead — 
but perhaps the best remedy will be found by the large deal- 
ers refusing to buy silk thread by weight unless it is iirovcd 
to be free from metallic adulteration. 
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According to a recent writer in the London Tiines, the I 
'* French dyers have attained such extraordinary skill, that | 
they can color up inferior qualities of silk so as to make them ; 
look far better than they are. In some cases they are able i 
to charge the silk with lead and iron, which adds as much as , 
one hundred or one hundred and fifty per cent, to the weight | 
of it ! All such artificial additions disappear when the tissue : 
is exposed to any wear, however slight, and sometimes even | 
when it is only exposed to the atmosphere. Let us admire 
and beware. Never have tissues looked so lovely as now; 
they charm the eye. But, also, never was beauty more de- ■ 
ceitful; and, if our women cannot resist the temptation of i 
lovely tints, let them at least take care to buy new silks from 
houses which are thoroughly to be trusted." If silk for 
dresses is open to this grave suspicion, how much more 
probable is the adulteration of sewing silk which is always , 
sold by weight, although done up in skeins, or on bobbins 
and reels. 



DECISIONS OF THE COURTS. 



(Jnited States Circuit Court— ^Vestern District of 
Pennsylvania. 

PAPER ROOPIXG.— JAMES HOWARD VS. ROBERT CHRISTY. 

[No. 8, May Term, 1870 —At Law.— Decided November 13, 1876.- Before 
McKennan, C. J.] 

TheiilaintiflF waa the first and original inventor of the inventions de- ' 
scribed and claimed in his patents No. 91.1ii3, June 8, 18ti9, for method of pre- ■ 
paring paper for roofing purposes, and No. 95,689, October 12, 1889, for a m a- 
chine for carrying out such method. The original application was tiled 
March 1, 1851), rejected April 9.1850, withdrawn May 4, 1850, and afterward 
repeatedly renewed witli the allowance of the patent No. 91,133. The plain- 
tiff did not intend to and did not in fact abandon his said invention to the 
public. Nor was it in public use or on sale with his consent and allowance 
for two years before his original application. 

McKkx.nAN, C. J.: 

This is an action at law for the infringement of two patents granted to '. 
James Howard, the plaintiff", as follows: ! 

1. Patent No. 91,133, dated June 8, 1869, in which the invention claimed is— 
The method described { in the specification) for preparing paper for roofing 

purposes— to wit, by passing the paper through liquid aspTialtum, heatedto 
that degree which will cause the paper and tlie jfsphaltum on it to dry as 
fast as it is drawn from the reservoir of liquiil aaphaltura . 

2. Patent No. 95,689, dated October 13, 1869, in which the invention 
claimed is— 

The arrangement of the reservoir A, windlasses B and C, adjustable I 
rollers D, scrapers i and /i, and rollers e and /, constructed, arranged, and I 
operating substantially as described in the specification and for the pur- i 
poses therein set forth . I 

The parties have stipulated to waive a jury, and that the issues of fact in \ 
the case be tried and determined by the court, and the evidence on both 
sides has been taken in writing and submitted to the court. 

Upon the evidence thus submitted the following facts are found : 

1, The inventions described and claimed in said patents are novel and 
useful. , 

3. The plaintiff was the first and original inventor thereof , and the date 
of his invention is referable to the date of his original application for a 
patent— to wit, the sixth of December, 1819. i 

3. This application was filed in the Patent Office March 1, 1850, accom- ; 
panied by a specification and by a model on March 5, 1850, was rejected 
April 9, 1850, and was withdrawn May 4, 1850. 

4. It was afterward repeatedly renewed, {when does not appear,) and re- 
sulted in the allowance of the patent aforesaid. 

5. Ijuring the interval between the date of his application and the allow- 
ance of the patent, the plaintiff did not intend to, and did not in point of 
fact, abandon bis said invention to the public. 

6. The said inventions were not in public use or on sale with the consent 
and allowance of theplaintiff for a period of two years before his original 
application for a patent. 

7. The defendant has practised the method described and claimed in : 
Letters Patent 91,133 on a machine of similar construction to that described i 
in Letters Patent 95,689, and is, therefore, an infringer. 

These findings embraced all the material issues of fact raised by the : 
pleadings. 

Several questions of law have been suggested touching the allied defec- 
tiveness of the specifications, and the presumptive abandonment of the 
invention from delay in the procurement of patents, but as the objections 
to the plaintiff's title on these grounds have no warrant in the well-settled 
principles of the law of patents it is only necessary to say that they are un- ; 
sustained. 

Upon the whole case the court is of the opinion that the plaintiff is en- 
titled to recover, and, as the damages have been assessed by stipulation at 
$100, j udgment will, therefore, be entered upon the findings in favor of the 
plaintiff for that sum. 

[James J". Jdhnstmi and George N. Christy, for plaintiff. 
Joseph Ji. Gazzam, for defendant . ] 

_— --_ I 

NEW BOOKS AND PUBLICATIONS. 

Bryant's Book-Keeping: a Treatise on the Science of i 
Accounts, Elementary and Practical, containing a Thor- \ 
ough Explanation of the Principles and Practice of '• 
Double Entry Book-Keeping, adapted to the Use of Uni- 
versities, Business Colleges, etc. Price $3. Buffalo, : 
N. Y. : Published by the Author. 
Mr. Bryant's long experience as a teacher of the science of commercial ac- , 
counts has enabled him to compile a work of the highest value for simpli- i 
city and practical value. The book is a thorough and complete treatise, writ- , 
ten with clearness and illustrated with numerous specimen pages of account ■ 
books. We recommend it to all young men desirous of acquiring a know- I 
ledge of the useful and indeed indispensable art of book-keeping. 

Rural Hydraulics, a Practical Treatise on Rural 
Household Water Supply: giving a full Description 
of Springs and Wells, Pumps, Hydraulics, etc. By W. , 
W. Grier. Price 75 cents, free by mail. Philadelphia, 
Pa. : Henry Carey Baird & Co., 810 Walnut street. 
A practical little work on an important subject, free from technical and , 

abstruse phraseology. 

Notes on Life Insurance. AYitii Appendix. By Ous- 
tavus W. Smith, late Insurance Commissioner of Ken- ' 
tucky. Price $2.00. New York city: D. Van Nostrand, ■ 
23 Murray street. 
The subject of this volume is an inexplicable mystery to many, and we ! 
think that the book will meet a great necessity. The author is evidently a 
gentleman of great skill and knowledge; and the wise principles he lays , 
Sown so clearly will enable persons of limited education to acquire sufficient 
knowledge to judge for themselves as to the trustworthiness of the multi- 
tude of insurance companies which are now claiming the confidence of the 
public. 

Elementary Architectural Dratv ing. Edited by Charles 
Babcock, Professor of Architecture in the Cornell Uni- 
versity, Ithaca, N. Y. Nos. 1 to 8. New York city: 
D. Appleton & Co., 549 and 551 Broadway. 
Messrs. Appleton are now publishing Krusi's courses of examples in free 
hand and mechanical drawing. Six series are announced, each edited by a 
prof essor of weU known ability and reputation. The eight parts of the 
architectural series, now before us, comprise an extended course of ex:im- 
ples of great variety and excellence, calculated to form the taste as well as 
train the hand and eye of the student. The occasional use of free hand 
work in depicting the various building materials is singularly effective and 
correct. 

The Quarterly Journal of Inebriety. Published under 

the auspices of the American Association for the Cure 

of Inebriates. T. D. Crochers, M. D., Secretary, Bing- 

hampton, N. Y. Subscription $3.00 per year. 

The name of this new comer in the field of periodicals is rather puzzling. 

By a parity of reasoning, a paper printed by a prison association might be 

called a journal of pettylarceny— or bigamy— which would startle people. 

This aside, the new magazine is an excellent and useful publication, and, 

we have no doubt, will do great good in disseminating correct and scientific 

views regarding the sad disease of drunkenness and its best mode of cure. 

ThefirstnumbercontainsDr. Beard's excellent addresi on the Causes of 

Inebriety, which we have already reviewed in full. There are besides the 

proceedings of the Association above named, beside clinical notes and 

other interesting articles. 



InTentions Patented in England by Americans. 

From November 21 to December 21, 1876, inclusive. 
Aerating Churn.— T. Simmons, Hartford, Conn, 
Air Pump.— W. F. Garrison, Brooklyn, N. Y. 
Artificial Stone.— L. l. Leathers, Oakland, Cal. 
Box Cover, etc.— W. L. Hubbell, New York city. 
CAR Brake, etc.— L. o. Rost, East Minneapolis, Minn. 
Car Coupling.— H. G. Russell et al., Lincoln, Dl. 

Cleansing Carpets.— G. S. Norris (of Baltimore, Md.), London, England. 
Cleansing fabrics.— W. Maynard, New York city. 
Embroiderer.— A. Mason, New York city. 
Explosive.— E. Judson, San Francisco. Cal. 
F-LKXiBLE T'UBiNG.— 11. Wakcman, New York city. 
Frying Pan.— J. E. Bardell et al., New York city. 
Graining Wood.— J. R. Cross, Cleveland, Ohio. 
HARVESTER Rake.— W. A. Wood, Albany, N. Y- 
INKSTAND Base, etc.— Rosenfeld & Co., New York city. 
LAMP Wick, etc.— H. C. Scott, Clinton, Iowa. 
LOADiN'G Hay, etc.— J. W. Foust et al., Meadville, Pa 
Lock and Key.- M. Runkel, New York city. 
MAKiNGlCE, etc.— C. L. Riker, Ncw York city. 
MAKING NUT Blanks.— S. S. Townsend, Philadelphia, Pa. 
MAKING Ozone, etc.— H. Milsom, Buffalo, N. Y. 
MAKING Screws.— American Screw Company, Providence, R. L 
MAKING TUBES.— American Tube Works, Boston, Mass. 
Nail Feeding Device.— W. H. Field, Launton, Mass. 
Pipe Coupling.— L. Richardson, Brooklyn, N. Y. 
Preserving Meat, etc.— A. Montgomery, New York city. 
RAILROAD Tie.— D. S. Whittenhall, Chicago, 111. 
Reducing Ores.— T. S. Blair, Pittsburgh, Pa. 
Reversing Valve.— a. S. Maxim, New York city. 
Scouring Grain, etc.— W. p. Clifford, Elmore, 111. 
Scouring Hides, etc.— B. F. Larrabee, Lynn, Mass. 
Spring Mattress.— Howe Spring Bed Company, New York city. 
Spr^n'G Motor.— R. Rhett, Baltimore, Md. 
Stowing <:)oTTOX, etc.— M. J. Walsh, New York city. 
Straightening Wir-i:, etc.— W. H. Paine, Brooklyn, N. Y. 
Tuyere, etc.— A. J. Haws, Johnstown, Pa. 
Umbrella, etc.— a. A. Valentine et al., New York city. 
unloading GRAIN' .—G. Milsom, Buffalo, N. Y. 
Valv]:.-~N. C. Locke et al., Salem, Mass. 
Valve, etc.— E. Purvis, 'New York city. 
Ventilation, etc.— J. S. Linsley, New York city. 
"Water Gauge, etc.— W. Andrews, Lisbon, Me. 



TTEW HOirSEHOLD INVENTIONS. 



IMPROVED CENTER SLIDING GASALIER. 

Samuel B. H. Vance, New York city, assignor to Mitchell, Vance 
& Co., of same place.— By suitable construction, as the center light is 
drawn down, a cord unwinds from a drum L, which turns the said drum, 
and coils up a spring. I'he tension of the spring and the weights of the 
square tube and its attachments so nearly balance each other that the cen- 
ter light will be sustained in any position into which it may be adjusted, 
but may be raised and lowered with ease. 

IMPROVED DESK. 

Er.ne8t N. DGring, New York city.— When the lid of the table is thrown 
back pigeon holes attached thereto are exposed. To the lowest pigeon 
hole a desk leaf is hinged which when the lid is opened falls into an in- 
clined position, ready for use. 

IMPROVED LAMP. 

David Dickson, Raglan, Ontario, Canada.— The object of this invention 
is to do away with that portion of the chimney which is most liable to 
fracture from unequal expansion, and substitute therefor a metallic top, 
which may also answer the purpose of a reflector. The top shuts a small 
distance over the top of the glass cylinder, and is retained in place by the 
spiral springs, fastened to tubes which support the wick tube. 

IMPROVED GAS OVEN OR SUMMER RANGE. 

Benjamin Shourds, Philadelphia, Pa.— This embodies improvements in 
that class of ovens or summer ranges commonly known as gas ovens, be- 
cause the draught, coal gas, etc., from tlie lire can be caused to pass through 
the oven when the lids in the bottom plate thereof are removed. The side 
thirds of the top plate are inclined at an angle of about 45°, and its cen- 
tralthirdis flat, and is provided with an angular brick work. Upright 
openings and dampers formed in the upper parts of the side plates of a 
summer range, above the lower edges of the inclined side parts of the top 
plate; and a flue is formed upon the rear plate. Dampers are provided in 
connection with an opening formed in the upper part of the back plate. 

— ^ ^ i0 t m " 

NEW AGEICTJLTTJRAL INVENTIONS. 



and which passes through a longitudinal slot, formed in the side of the 
tube. The slot at its upper end is extended at right angles with the length 
of the tube, so that by turning the tube so as to bring the screw into the 
lateral arm of the slot the block will be locked in the upper end of the 
said tube. When the tube has been pushed down to the cap and turned so 
as to bring the screw into the lateral arm of the slot the watch may be 
drawn from the pocket as readily as if the device were not there ; but to 
guard against having the watch drawn from the pocket by a thief, the tube 
is turned to bring the screw into the upper end of the longitudinal arm of 
the slot; then, if the watchchain is drawn upon, the tube is drawn upward 
upon the block, and springs force four or more or less hooks outward, 
which catch upon the sides of the pocket and prevent the watch from be- 
ing withdrawn from said pocket. 



NEW MECHANICAL AND ENGINEEBING INVENTIONS. 



IMPROVED CULTIVATOR. 

William B. Sturgis, Stielbyville, 111.— The crank axles are secured in 
place adjustably in a bar, that is arched, so that the machine may be drawn 
over tall plants. There are also new devices to enable the plow to be readily 
guided, to prevent the standard being broken when striking an obstruc- 
tion and also to support the plows away from the ground when turning 
around and passing from place to pliwe. 

IMPROVED GUIDE FOR BUILDING RICKS AND STACKS. 

John Murdock and Henry Murdock, Posey viUe, Intl.— This relates mainly 
to gates which travel on a vertical post being hoisted as the stack is built 
up to them by means of a windlass. They are so constructed as to con 
tract as the top of the stack is reached, and when the latter is nearly com 
plete they may he altogether removed. 

NEW MISCELLANEOUS INVENTIONS. 

IMPROVED PROCESS OF PREPARING MEl'AL SURB'ACES FOR 
PRINTING UPON. 

Joseph T. Commoss, New York city.— The object of this invention is to 
form such a surf ace upon metal plates that it may be printed upon direct, 
without any transfer process, and which will enable the plates, after being 
printed upon, to be struck up with dies, and otherwise manipulated with- 
out cracking, chipping, or otherwise injuring said surface. A mixture of 
pale boiled oil, Benguela \'aniish, turpentine, and white lead ground in oil 
is first applied hot. The plates are then placed in an oven heated to 135° 
Fah., after vhich they are powdered with a mixture of magnesia and soap 
■tone, and are then ready to be printed upon. We have seen some of the 
most beautiful samples of metal card printing in colors, by this process 
that have ever been executed. The work closely resembles chro mo picture 
I printing in the perfection in which the colors are laid. 

IMPllOVED QUILTING FIIAME. 

Ira M.Hope, Morocco, Ind.— The quilt is fastened to muslin strips at- 

I tached to rollers, at two sides, and secured to bars at the other pides by 

' cords. As the quilt is wound on the rollers, the cords stretching it to bars 

are disconnected. M^ien thus wound sufiiciently the bars are altogether 

detached, and the rollers are put into benches and held by ratchet wheels 

I and pawls to stretch the quilt between them, while the hooks stretch it in 

i the other direction. 

i IMPROVED WATCH PROTECTOR. 

j Henry A. Rosenthal, Brooklyn, N. Y.— This is an improved device for 
i connecting a watchchain and watch with each other, so constructed that it 
; may be set to prevent the watch from being withdrawn from the watch 

pocket bya thief. In a short tube, the upperend of which is closed, and the 
. lower end of which is flared, is fitted a block, which slides up and down 

within it. The movement of the block is limited by a screw, inserted in it. 



IMPROVED WATER WHEEL. 

Lewis A. Struble, Salt River, Mich.— This water wheel is provided with 
hinged buckets supported radially to the axis of the hub by projections 
that extend beyond their pivot s and rest on the revolving hub. The buck 
ets are claimed to work always in a position radial to the hub, and thus to 
secure the greatesteffectfrom the water. 

IMPROVED MIDDLINGS SEPARATOR. 

John J. Haller, Ripley, N. Y., assignor to himself and John W. Baker, of 
same place.— In connection with the beating and screening cylinder a fan 
blower is arranged with air inlets at its head and a narrow longitudinal slit 
at the side for spreading the blast in a thin sheet. Adjustable deflectors 
and a divider are provided, the latter serving to keep the fiour that falls 
from the screen separate from the lighter particles that fall to the front of 
the case. 

I5IPR0VED COMPENSATING PENDULUM. 

Eben M. Corwin, Barry, 111.— In this invention the variations of the 
length of the pendulum wire, due to different temperatures, are compen- 
sated by placing between the ball and its supporting and regulating nut a 
piece of hard rubber, which, being secured to the ball by a screw at one 
end, and resting upon the regulating nut at the other, keeps the center of 
gravity of the ball at a uniform distance from the point of suspension. 

IMPROVED GAS METER. 

Julian I. Alexander, Baltimore, Md., administrator of John H. Alexan- 
der, deceased. — This is an improved device that is claimed to measure the 
gas accurately as it passes from the service pipe to the pipe leading to the 
burners. It consists in an improved gas meter formed by the combination 
of a box, a tubular armed wheel, a spindle, and a register In the rear side 
of the outer end of each of the arms of the wheel is formed a small hole, 
through which the gas escapes, and, by its reaction against the gas in the 
box, revolves the wheel, the number of revolutions of said wheel being 
recorded by the register, so that by calculating the quantity of gas that es- 
capes at each revolution, and recording the number of revolutions of said 
wheel, the quantity of gas that passes through the machhie can be accu- 
rately known. It is very simple in construction. 

IMPROVED METAL CAR S^RAME. 

Frederick J. Kimball, Philadelphia, Pa. — This is a novel and simple con- 
struction of a car frame of channel oars, angle bars, iron and wood comer 
pieces, and wood beams, whereby great strength is secured without exces- 
sive weight, and with economy in the cost. The side and end pieces of the 
bed frame are of channel iron, with the channel arranged outside and filled 
with wood, except at the corners, where metal knee filling pieces are used 
to make string joints by riveting or oolting the oars to them. The back of 
one of the bars is also extended along the back of the other, and secured to 
it. Through these metal corner pieces longitudinal and transverse tension 
rods or bolts are arranged, for straining the frame up tight. The wood fill- 
ing serves for nailing the siding to. as well as tor stiffening the channel 
bars. Other channel bars are slightly curved outward, extending through 
the middle portion of the bed frame from end to end, and are attached 
thereto by flanges and riveted to the end pieces, and supported at suitable 
intervals. The latter bars are curved in a horizontal plane, because the 
shock which occurs when the cars come together comes mainly upon the 
middle stringers, and when the strain is too great for the rods that pass 
through the thimbles the said Dars will readfly spread, and can be after- 
ward easily drawn back into place. If not curved, they might bend up- 
ward or downward, so that they could not be straightened without removal 
from the car frame. 

IMPR0\T;D AUTOMATIC BRAKE. 
Hugh McCalip, Hope, Bartholomew county, assignor to himself and Nor- 
ton R, Champion, Shelbyville, Ind.— This invention is so constructed a« 
to be applied by the momentum of the cars as they run together when the 
traction power is checked, and to be withdrawn as the traction power is 
again applied. By pressing on the bumper the brakes will be applied on 
one set of wheels as long as the bumper meets with resistance on the 
forward motion. During this time the opposite brake wheels are held 
firmly in the straps, but motionless, while the axle revolves jn them, the 
pawls being off. When it is desired to change the direction of the car, the 
inner end of a push bar is changed from one lever to the other. When the 
pulling power of the engine ic checked, the brakes are automatically ap. 
plied to one set of wheels and the train is stopped. The reversal of the 
engine now will produce no effect upon the position of the brakes; but the 
change in the direction of the rotation on of the axle releases the pawls from 
one set of wheels and causes them to take hold on the opposite ones, when 
the train may be backed without further obstruction, the brakes remaining 
open as long as the pushing continues. When the pushing power of the 
engine is checked, the momentum carries the train away from it and the 
slack motion of bumper applies the brakes to the opposite wheels, thus 
braking backward as well as forward. 

IMPROVED RADIAL DRILLING MACHINE. 

Alfred Box, Philadelphia, Penn.— This is a contrivance of the devices 
comprising a radial drill, whereby the power is transmitted to the drill in 
whatever position it may occupy by a belt in the place of the bevel gears 
and shafting heretof.^rc; employed. 

niPROVED BALING PRESS. 
William B. Duncan, Himtuigdon, Tenn., assignor to himself 
and A. F. Estes, of same place.— This is a new press for baiiini; 
cotton, hay, and other articles requiring to be compressed into 
bales. The improvements are mainly in the construction of a novel 
pawl and ratchet mechanism in connection with the follower. 

IMPROVED COUPON NIPPER AND TICKET PUNCH. 

Frank Walker, Santa Barbara, Cal.— The operation of this device is as 
follows: A coupon is placed in an aperture when a motion of the hanfllo 
detaches it. It is then forced against fingers, causing a tinnbler to turn 
until the coupon slips from between the fin«;ers into a receptacle. The 
tumbler being liberated, a spring returns it to its normal position, at the 
same time causing a hammer to strike the bell. 

IMPROVED OILER FOR CAMS. 

John Henry Beal, Canton, Mass.— This consists in the combination of 
a piece of oil-saturated felt, and its spring holder, with a cam. The 
elasticity of the spring holds the saturated felt always pressed against the 
cam, and thus keeps the said camconstantlyoiled. 

IMPROVED COMBINED ANVIL AND VISE. 

William E. Canedy, Rochester, Minn.— This is a combined anvil and 
vise for the use of harness makers, tinners, farmers, and others. The vise 
is secured to the anvil between projecting side guides by a fastening screw, 
and bears, by a lateral shoulder, on the top of tne anvil. 
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Artificial Butter. 

To the Editor of the Scientific American ■ 

Owing to the receipt of much correspondence concern- 
ing my article on artificial butter, which appeared in the 
SciENTiric American supplement, N. Y., Nos. 48 and 
49, I wish to state that I own no patent on the process. 
The only patent held is Mage's, which is owned by the 
United States Dairy Company, New Church street. All 
letters, therefore, should be forwarded to that address . 
The process I described in my article is simply an elabo- 
ration of that patented by Mege, and cannot be used 
without infringing on the United States Dairy Company's 
patent Henry A. Mott, Jr., E. M., Ph. D. 

New York City. 

TJie Charge for Insertion under this head is One Dollar 
a line for- each insertion. If the Notice exceeds four 
lines, One Dollar and a Half perline will be charged. 



Cotton Seed Huller. The judges of the Centennial 
Commission awarded to D. Kahnweiler, 120 Centre St., N. 
Y., medal and diploma, for his huller, for the following 
reasons : For being well made, and thoroughly efficient, 
supplying an increasing want on cotton plantations : a 
means for preparing the seed into a highly valuable food. 

Agricultural Implements and Industrial Machinery for 
export and domestic use. R. H. Allen & Co., N. Y. 

Skinner Portable Engine Improved, 2 1-3 to 10 H. P. 
Skinner & Wood, Erie, Pa. 

Engines, Geo. P. Shedd, Waltham, Mass. 

Wire Needle Pointer, W. Crabb, Newark, N. J. 

Send for circular of Brass Hydraulic Engine for blow- 
ing organs. Hilbourne L. Roosevelt, Church Organs, 
New York . 

Patented Articles and Novelties introduced to the 
trade by G. Webster Peck, Manufacturers' Agent, 110 
Chambers St., N. Y. Correspondence solicited. 

Hand Fire Engines, Lift and Force Pumps for fire 
and all other purposes. Address Rumsey & Co., Seneca 
Falls, N.Y., U.S.A. 
Power & Foot Presses, Ferracute Co.,Bridgeton,N. J. 

Magic Lanterns and Stereopticons for Parlor Entertain- 
ments and Public Exhibitions. Pays well on small capital. 
74 page catalogue freer Centennial Medal and Diploma 
awarded. McAllister, 49 Nassau St., N. Y. 

Superior Lace Leather, all sizes, cheap. Hooks and 
Couplings for flat and round Belts. Send for catalogue. 
C. W. Arny, 148 North 3d St., Philadelphia, Pa. 

F. C. Beach & Co., makers of the Tom Thumb Tele- 
graph and other electrical machines,have removed to 530 
Water St., N. Y. 

For Best Presses, Dies, and Fruit Can Tools, Bliss & 
Williams, cor. of Plymouth and Jay Sts., Brooklyn, N.Y. 

Water, Gas, and Steam Pipe, Wrought Iron. Send for 
prices. Bailey, Farrell &Co., Pittsburgh, Pa. 

Diamond Tools— J. Dickinson, 64 Nassiau St., N. Y. 

Hydraulic Presses and Jacks, new and second hand. 
Ijathes and Machinery for Polishing and Buffing metals. 
E. Lyon, 470 Grand St., N. Y. 

Solid Emery Vulcanite Wheels— The Solid Original 
Emery Wheel — other kinds imitations and inferior. 
Caution.— Our name is stamped in full on all our best 
Standard Belting, Packing, and Hose. Buy that only. 
The best is the cheapest. New York Belting and Pack- 
ing Company, 37 and 33 Park Row, New York. 

Steel Castings from one lb. to five thousand lbs. In- 
valuable for strength and durability. Circulars free. 
Pittsburgh Steel Casting Co.. Pittsburgh, Pa. 

M. Shaw, Manufacturer of Insulated Wire for galvanic 
and telegraph purposes, &c., 259 W. 27th St., N. Y. 

Shingle, Heading, and Stave Machine. See advertise- 
ment of Trevor & Co., Lockport, N. Y. 

For Solid Wrought iron Beams, etc., see advertise- 
ment. Address Union Iron Mills, Pittsburgh, Pa., for 
lithograph, etc. 

See Boult's Paneling, Moulding, and Dovetailing Ma- 
chine at Centennial, B. 8-55. Send for pamphlet and 
sample of work. B. C. Mach'y Co.. Battle Creek, Mich. 

Wanted — Novel and practical invention, by a reliable 
house, for manufacturing. Address Post Office, Box 25, 
Chillicothe, Ohio. 

Chester Steel Castings Co. make castings twice as 
strong as malleable iron castings, at about the same 
price. See their advertisement on page S2 . 

Articles in Light Metal Work, Fine Castings in Brass, 
Malleable Iron, &c.. Japanning, Tinning, Galvanizing. 
Welles Specialty Works, Chicago, 111. 

Wanted^A man that thoroughly understands the Gal- 
vanizing of sheet iron, etc. None but first class men 
need apply. Address with references, P. O. Box 909, 
Montreal, Canada. 

Boosey's Cheap Music and Music Books. Full Cata- 
logues free by mail. Boosey & Co., 32 East 14th St., New 
York. 

For Sale— Two sets Hydraulic Presses, 10 inch cylin- 
der, 2 foot lift, 100 tons pressure, 5 inch one set, 4 inch 
other. In good order. P. O. Box 3396, Boston, Mass. 




C. A. B. will find directions for bleachi»ng 
beeswax chemically on p. 299, vol. 31.— M. F. will find a 
description of the glacier theory on p. 90, vol. 31.— A. 
K. will find directions for lining casks with a waterproof 
tasteless compound on p. 11, vol. 34.— C. J. W. will find 
a description of the Solvay soda process on p. 404, 
vol. 34.— A. F. C. and others are informed that Mr. Seth 
Green's address is Rochester, N. Y. — A. L. M. will find 
on p. 360, vol. 34, directions for renovating clothing. — R. 
C. will find an explanation of the effect of the moon on 
the tides on p. 64, vol. 28.— A. J. B., J. K., B. L., H. K., 
C.F. S., N. J.W., H. A. T., B. M. S., and others who 
ask us to recommend books on industrial and scien- 
tific subjects, should address the booksellers who adver- 
tise in our columns, all of whom are trustworthy firms, 
for catalogues. 

(1) R. D. L. T., of Uddevalla, Sweden, 
asks: Please explain the principle of Bourdon's mano- 
meter. Why does the tube straighten when the pressure 
rises ? A. When pressure is applied to the interior of a 
tube having an elliptical or flat section, the tube tends to 



become circular. In thus changing its form, the outer 
portion is drawn away from the original center of the 
curve of the tube, and the inner portion is drawn nearer 
to the original center. The effect of this is to move the 
centerof the curve, or to straighten the tube. 

(2) B. R. T. says: We have a new feather 
bed that smells badly. Is there any remedy except reno- 
vating by steam ? A. Steam renovation is the best and 
surest method. The feathers have been placed in the 
bedding while yet green. The objectionable odor may 
be got rid of by removing the feathers from the bed, 
sprinkling them with a little dilute solution of salicylic 
acid, and allowing them to dry in a warm room, or in 
strong sunlight in dry air. 

(3) J. H. S. asks: What kind of ink or 
other substance could be used on tin (and not rub or 
wash off) with a rubber stamp ? And what substance 
could be used in the same manner on porcelain or opal 
gas shades ? A. Try a well triturated paste of dark-col- 
ored gum anim^, ivory black, and turpentine. Thia 
should be prepared at a gentle temperature over a water 
ba-th. 

I have tried, as you recommended, leather hose on a 
small force pump for pumping petroleum and its pro- 
ducts through, and I find that the fluid penetrates the 
hose so freely as to render it useless. What could I use 
to close the pores of the leather ? A. We do not know 
of anything that will answer these requirements. Can 
you not use a small leaden conduit? This would be im- 
pervious to the oil, and flexible to some extent. 

(4) R. W. T. says: Please give me a recipe 
for waterproofing cotton- rope, so that the rope can be 
used constantly under water, and yet impart no unpleas- 
ant taste or smell to the water ? A. Saturate the mate- 
rials of the rope with a strong solution of alum, dry- 
pass through a bath of dilute alkali (aqueous solution), 
and wash repeatedly in hot water. 

How can I fasten galvanized iron balls or cylinders, 
with holes through the centers, on galvanized wire rope? 
A. If we understand you, a small screw provided with a 
set nut will answer; or you can make small knobs with 
wire, above and below the cylinder, on the wire rope. 

(5) C. W. McM. says: The author of an en- 
gineer's pocket book, after giving the theoretical, gives 
the practical, amount of atmospheric air necessary for 
the combusfcion of 1 lb. bituminous coal as 891-18 cubic 
feet; and he then states, as the necessary area for the es- 
cape of this volume at the bridge wall, that it will be ad- 
vantageous to make that area 2 square inches for every 
13 lbs. of coal consumed, per hour, and so on in propor- 
tion. Am I correct in thus figuring : Given grate bar sur- 
face 4 feet longX4 feet wide=16 feet? Consuming 208 
lbs. coal per hour, this gives 13 lbs. per foot square per 
hour. Multiplied by 2 square inches, the necessary area 
given, this shows 32 square inches. Is this correct ? A. 
By the rule as given, the requisite area is 2X13=26 
square inches; but the apparent meaning of the rule is 
to multiply the pounds of coal burned per hour by 2, to 
get the area in square inches. Of course we do not 
know positively what the author intended; but this is 
our understanding of his meaning. If you make the 
area between 2J4 and 3 square feet, and the other parts 
are properly proportioned, we think you will secure sat- 
isfactory results. 

(6) A. Y. McD. says: I have an upright 
tubular boiler; the grate is 2 feet below the flue sheet. 
Would it make steam more quickly if I raise the grate 8 
or 10 inches ? I cannot see how any heat can be lost, and 
yet I am told by a practical boiler maker that the nearer 
the fire is to the flue sheet the more economical is the 
boiler in full. A. If there is sufficient air space below 
yon will not be likely to gain anything by the change. 

(7) R. W. says: A 28 inch water wheel is 
put in under a 13 feet head; it makes 464 revolutions per 
minute, and drives one run of wheat stones and the ne- 
cessary machinery, grinding 8 bushels per hour with ^ 
gate. An 18 inch wheel, under the same head, is con- 
structed similarly in every particular, but it only makes 
365 revolutions. I cannot find a satisfactory solution 
of the difficulty. Is there a way of calculating the speed 
derivable from any wheel? A. From the data sent we 
are not able to throw much light on your questions. If 
the first wheel is underloaded, and the second has an ex- 
cess of work, the difference in revolutions is easily ac- 
counted for. It is quite possible, too, that the difference 
is due to design, and is intentional. It is not generally 
true that, of two wheels, the one that runs the fastest is 
the best. The best wheel is the one that gives the great- 
est effect from the water passing through k. For a given 
case, it can be shown that each wheel has a speed at 
which it will give the best effect ; and manufacturers of 
successful wheels make use of this fact in perfecting 
their designs. 

(8) A. C. asks; Is the shrinkage equal 
from middle to each end, in making a long iron casting 
on end ? A. No; it is most at the top of the casting. 

(9) C. T. McC. asks: What would be the 
power of a double engine connected at a right angle, 3 
feet by 3 feet, cut-off half stroke, running at 1'30 revolu- 
tions, with 120 lbs. pressure ? A. About 3,000 horse 
power. 2. What power would be exerted at the rim of a 
pulley 10 feet in diameter. A. Force at periphery of 

! pulley about 25,000 lbs. 3. What size should a multi- 
tubular boiler be for such an engine ? A. Boiler should 

\ have from 12 to 15 square feet of heating surface for 
each horse power of engine. 

I (10) T. H. Y. asks: Can you give me a 

I recipe for checking, permanently, fermentation in wine 

! and cider, that will not leave any flavor, as sulphite of 

: lime does ? A. Bottle the liquor, and immerse a num- 

i of the bottles, with the mouths only projecting, in a 

large vessel of water. Loosen the stoppers and heat the 

water until of a uniform temperatnre of 180" Fah.; then 

remove the bottles, stopper and seal them tightly, and 

place in an inverted position. 

(11) T. O. M. asks: For a stern wheel boat, 
high pressure, what size boiler and engine do you re- 
commend ? The boat is 60 feet long, 18 feet wide, and 3^ 
feet deep. A. If you use a single engine, attached di- 
rectly to the wheel, you may make it from 10 to 12 inch- 
es in diameter, and of 30 inches stroke. Use a locomo- 
tive boiler40 inches diameter, 12 feet long, with from 



400 to 450 square feet of heating surface in fire-box and 
tubes. 

(12) J. F. E. asks: Can you give me a good 
recipe for making spirit copal varnish ? A. Fuse 12 lbs. 
of colorless gum copal mixed with clean sand in a strong 
iron vessel capable of being closed airtight, and pro- 
vided with a suitable stirring apparatus; close the vessel, 
and while the resin is still in the fused condition pump 
into the vessel a mixture consisting of \% gallons of 
strongest alcohol, 1 gallon oil of turpentine, and 1 quart 
of ether; heat for some time with constant stirring. The 
varnish is clarified by decantation, or, for the finest qual- 
ity, by filtration through a tall column of granular ani- 
mal charcoal (bone black). 

(13) F. N. B. says: You say, as to wind- 
ing magnets for telegraph sounders, " wind the magnet 
with No. 30 silk covered wire." How many feet or 
what weight of wire shall I use on a magnet for from 1 
to 12 miles line ? A. About 900 feet or a little over J^ lb. 
of No. 28 wire in each helix will answer very well for a 
line 12 miles long. 2. What kind of iron shall I use for 
the magnet and armature? The blacksmith's say that 
iron called nailrod is the softest. Would that work ? 

A. Any kind of soft iron will answer. 3. What differ- 
ence should be made in winding a magnet for a wire a 
few feet in length and one 12 miles long ? A. About 250 
feet of No. 22 copper wire in each helix will make a good 
set of coils for a magnet to be used in a short circuit. 

(14) J. C. asks: How is tetrachloride of 
carbon made, and what is it used for ? A. It is made 
from chloroform, by acting upon it with a current of dry 
chlorine gas, or by saturating chlorine with vapor of car- 
bon disulphide, and passing through a red hot tube filled 
with fragments of porcelain. The products are carbon 
tetrachloride and sulphur dichloride. The last named is 
removed by treatment with alkalies. The method first 
given is to be recommended. Tetrachloride of carbon 
is said to be obtained as a by product in several techni- 
cal operations. We do not know to what important 
technical uses it is applied. 

(15) C. K., J. B. M., and others: There is 
nothing that can be added to silver or nickel electro-pla- 
ting baths to so influence the deposition of the metal as 
to obviate the necessity of subsequent burnishing. The 
whole success of the electro-plater's art lies, first, in pro- 
ducing a smooth and, if necessary, polished surface to 
the particle to be plated; second, in so freeing the pre- 
pared surface from all traces of oil, grease, or metallic 
oxides that the metal may have absolute contact with 
the electrolytic deposit; third, that the bath be in proper 
condition and free from all dissolved, mechanical, and 
surface impurities; fourth, that the surface of the anode 
be proportioned to the surface of the cathode or object 
to be plated. The anode must be of the same metal as 
that of which the bath is a solution; and the batteries 
must be constant, and neither too strong nor too weak. 
The work should be connected with the battery at the 
moment of or before immersion in the electrolyte. If 
the current is too strong, the work will be "burned" (the 
deposit blackened) ; if too weak, it maybe crystalline 
and liable to scale off. If the conditions are properly 
fulfilled, the work on coming from the bath, and after 
having been dried with a little sawdust and a cloth, will 
present a clear, smooth, metallic appearance, the luster 
of which is heightened by burnishing. 

(16) T. N. H. says: On November 33, at 
San Francisco, the barometer marked 30*15 inches, at 
Portland 30-28, and at Salt Lake 30-24. ■ I believe that 
there is a corresponding decrease in the height of the 
column of mercury from sea level to different altitudes, 
and Salt Lake is upward of 4,000 feet above the ocean. 
I do not understand this report of the barometer. Two 
years ago I obtained a glass tube of 30 or more inches in 
length, and from the open end carefully filled it with 

i pure quicksilver; and having previously filled a small 
, bottle with quicksilver, I put my finger firmly over the 
I end of the tube, inverted it, and carefully inserted it in 
i the bottle. There is a vacuum of some 5 inches, and 
I the average reading of the height of the column of 
I quicksilver are 26*5 inches. But the variations do not 
I correspond %vith my ideas. For instance, it will storm 
j when the mercury marks 2675, and there will also be fine 
weather. Again, when the mercury marks 2575, there 
will be fine weather and also storm. Again there will 
; be no change or fall in the mercury until some little 
time has elapsed after the commencement of a storm. 
The altitude of this place is about 2,500 feet above the 
sea. Have I properly constructed my barometer ? A. 
We think, from your account, that your barometer is 
somewhat defective in its action on account of the imper- 
fect removal of air in tilling it. We could not do justice 
to the subject in these crowded columns; but there are 
: several works published by the Smithsonian Institution 
that will give you considerable information, and in the 
' reports of the weather bureau you will find many facts 
relating to changes as affected by weather. 

; (17) A. C. R. says: I have a lump of green 
\ vitriol (sulphate of iron). When I placed it on the^shelf 
j it was clean but now it is covered with white spots. 
j Please tell me the cause, and also what the white sub- 
stance is ? A. When protosulphate of iron is exposed 
! for any length of time to a dry atmosphere, it gradually 
j loses its water of crystallization, and is converted super- 
' ficially into a dry white (or greenish white) powder. 
I This may be avoided in great part by covering the cry s 
' tals with a suitable glass shade. 

Minerals, etc. — Specimens have been re- 
I ceived from the following correspondents, and 
examined, with the result stated : 

C. H. A.— It is pyrolusite. If free from iron and clay, 
it is worth from $10 to $20 per ton in New York city.— 
G. A. —It is apparently a portion of the vertebrge of 
some large animal. It is much broken, and we cannot 
classify it. The resinous-looking body is bitumen.— S. 

B. W.— It is sulphide of iron. See p. 7, vol. 36.— M. G. 
P. — The berry has been examined by several dealers in 
spices as well as by professional experts; but none of 
them are able to identify it. Send us a larger sample. — 
A. G.— No. 1 is trap rock, and contains nothing valuable. 
No. 2 is limonite, or hydrous peroxide of iron. No. 3 is 
partially decomposed sulphide of iron. See p. 7, vol. 36. 

COMMUNICATIONS RECEIVED. 

The Editor of the Sciextific American acknowledges, 
with much pleasure, the receipt of original papers and 



contributions upon the following subjects: 

On Railroad Accidents. By J. M. L. 

On the Ilell-Bender, etc. By W. S. A. 

On Porcelain. By a W. 

On Boats at the Centennial. By J. G. S. 
Also inquiries and answers from the following: 

H. H.— J. P.-J. N. H.— R. K. B.— J. F. P.— C. S. W. 

^C. N.— G. G.— R. D. C— A. B. W.— S. H. L. 

HINTS TO CORRESPONDENTS. 

Correspondents whose inquiries fail to appear should 

repeat them. If not then published, they may conclude 

that, for good reasons, the Editor declines them. The 

address of the writer should always be given. 

Inquiries relating to patents, or to the patentability 
of inventions, assignments, etc., will not be published 
here. All such questions, when initials only are given, 
are thrown into the waste basket, as it would fill half of 
our paper to print them all; but we generally take plea- 
' sure in answering briefly by mail, if the writer's address 
is given. 

Hundreds of inquiries analogous to the following are 
sent: "Who sells sail canvas suitable for iceboats? 
Who makes hardened glass tubes for water gauges V 
Who sells lactometers ? Whose is the best electric en- 
\ gines ? Who sells bisulphide of carbon?" All such per- 
sonal inquiries are printed, as will be observed, in the 
1 column of " Business and Pergonal," which is specially 
! set apart for that purpose, subject to the charge men- 
I tioned at the head of that column. Almost any desired 
j information can in this way be expeditiously obtained. 

I C0FFIC1AL.J 

INDEX OF INVENTIONS 

FOR WHICH 

I.etters Patent of the United States tvere 
! Granted In the \reek Ending 

! December 19, 1876. 

AND EACH BEARING THAT DATE. 

[Those marked (r) are reiSBued patents.] 

A complete copy of any patent in the annexed list 

including both the speciflcations and drawings, will be 

furnished from this ofBce for one dollar. In ordering, 

please state the number and date of the patent desired, 

i and remit to Munn & Co., 3T Park Row, New York city. 



Abdominal supporter, etc., E. B. Van Vleck 

Aerial machine, J. B. Ward 

Alarm for boilers, W. Mathews 

; Amalgamating apparatus, W. Sleeper 

; Ash sifters, P. W. Peckham 185,568,570,571, 

Atomizer, W. V. Wallace 

Bake pan, W. C. C. Ball 

Bale tie, W. P. Gerlaoh 

Bale tie,-J. R. Kennedy 

Barbed metal plates for fences, C.L. Topliff 

Bed chair, Fortune & Roberts 

Bee hive, A. Harman 

Bell, A. Whitney 

Bevel, A. Devoe 

: Blanket, N. Wickllffe 

■ Blasts, placing submerged, L. J. Le Conte 

Blind slat adjuster, H, H . Cammann 

Board roofing, A. W. ZimmermEin 

Bobsled, A. L. &E. Z. Needham 

Boiler covering. F. B. Stevens 

Book case, J. J. Bisel 

I Book cUp, J. 'J. Weston 

i Book support, A. Wilson 

Bottle stopper, G. A. Ohl 

Bottling aerated liquids, W. Gee 

Brick treating, W. C. Hull 

Bung for barrels, J. A. Wright 

Button backs, making, F. 0. Cjiunon 

Can head, J. C . Moore 

Can opener, E. M . Burchard 

Candy, making drop, J. Combet 

Car brake, B . F. Stewart 

Car platform, metallic, B . J. La Mothe 

Car starter, J. T. Crooker 

Car stove, O. P. Kennedy 

; Cartridge shell, I. Kinney 

i Case for stop cocks, etc . , F. Jarecki (r) 

Casting glass plate, C. F . Carpenter 

, Check row corn planter, A . & M. Barnes 

Cheese press, D. H. Roe 

Child's carriage, W . D . Lindsay 

: Chromatrope toy, P- Beltair 

[ Cigar mold plungers, shaping, F. C. Miller 

Cloth finishing machine, J. H. Smith 

Clothes dryer, R. W. Hunton 

Clutch for hoist, A. Y. Parmele 

Coal hod, S. Whitnum 

Coal scuttle and sifter, P. W. Peckham 

Coal sifter, S. S. Moyer 

Coating of barrels, etc., D. F. Bowker 

Coffee pot, J. Cromwell 

Coffer dam, portable, S. Lewis (r) 

t Collars, etc., putting up, S. S. Gray 

j Concrete pavement, H. Wibben 

Converting motion, P. Gregersen 

Corn planter, A. Fox 

Corn planter, T. Sparks 

Corn planter, T. C. Young 

Cotton gin, E. Osgood 

Crosscut saw handle, W. Clemson (r) 

Cultivator, J. C. Bannigan 

Cultivator, T. R. Landon 

Curtain fixture, T . Arndt 

Curtain fixture, E. B. Lake 

Curtain fixture, J. R. Rusby 

Cuspadore, J. M. L. Gardner 

Desk and cabinet, C. J. Higgins 

Die, paper collar, G. Harrington 

I Dishing metals, J. Kidd 

District telegraph box, Ladd & Field 

Door check, C. 8. Whipple 

Door lock, I. P. Turner 

Dredging machine, A . W. Von Schmidt 

Drying apparatus, J. Bonlield 

1 Drying apparatus, F. W . Y'oung 

Ear muffler, B. Edgar 

[ Electro harmonic telegraph, T. A. Edison 

j Envelope, A. S. Addis 

i Envelope machine, P. J. Smith 

j Fan blower, B. F. Sturtevant 

Fare register,W. H. Hornum 

Fence, J. Morton 

Fence post, G. Shelton 

Fence post, C. Vansise 

I Filter rack, H. R. Watt 

Fireh-ise, J. V. Reed(r) 7,442, 

Firekindler, R. B. AVhitzel 

Flavoring tobacco, M. Chambers 

Flower frame, C. S. Archer 

Folding table, R. H. Arnold 



185,595 
185,465 
185,560 
185,408 
572,573 
186,603 
185,472 
185,519 
185,544 
185,593 
185,438 
185,527 
185,608 
185,504 
185,610 
185,447 
185,491 
l&5,6n 
185,451 
185,460 
185,384 
185,606 
185,611 
185,666 
185,518 
185,394 
185,614 
185,492 
185,563 
185,426 
185,498 
185,461 
185,446 
185,391 
185,545 
ia5,648 

7,440 
185,428 
183,473 
185,455 
185,555 
185,476 
185,418 
185,587 
185,540 
185,567 
185,607 
185,569 
185,564 
185,4Si 
185,.503 

7,436 
185,520 
185,609 
185,521 
185,515 
185,591 
185,615 
185,452 

7,4s,'! 
185,471 
185,551 
185,470 
185,550 
185,407 
185,4,'!9 
185,531 
185,395 
185,547 
185,445 
185,406 
185,594 
185,600 
185,480 
185,418 
185,506 
185,507 
185,420 
185,410 
185,462 
185,53'; 
185,449 
185,584 
185,597 
185,604 

7,443 
185,418 
185,389 
185,468 
18.5,382 
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Fuel into furnLices, powderetl, G. K. Stevenson... 185,592 

GLing plow, L. Chapman 185,493 

Giing plow, E. W. Walton 185,ti0l 

Gas EippEiratu8( J. H. Eichholz 185,508 

Grading machine, I. Copjjock 185,500 

Grain untl stock rack. J. C.Wright 185,416 

Grain drill, J. C. Daman (r) 7,4^1 

Grain separator, E. H. Osborn (r) . 7,441 

Hand binder, G. H. Spaulding 185,4o9 

Hand corn sheller, Pirrung & Zii bes 185,575 

Harness saddle, E. R. Cahoone 185,388 

Harness saddle, J. H. Garrett 185,517 

Hay elevator, J. A. Cross 185,432 

Hay gatherer, Butner & Bay 185,488 

Hay rack, D. Goff 185,524 

Hedge plants, setting, C. B.Walter 185,002 

Heel burnishing machine, M. V. B. Ethridge 185,509 

Hinge C . E. L. Holmes (r) 7,439 

Hoisting apparatus, J. F. Wolf rum 185,-114 

Horse collar, J. Fletcher 185,43i> 

Horseshoe nails, making, D . Dodge (r) 7,435 

Hose coupling, C. M. Chase 185,494 

Hydrostatic hoist, L. C. Goodale (r) 7,438 

Invalid chair, C. H. Hermann 185,444 

Ironing board, W. II. AlUson 185,422 

Jack last, C. D. Bigelow 185,478 

Keyhole guard for locks, C. H. Covell 185,502 

Ijaboled tobacco plug, L. Lottier 185,558 

Labels, etc., preparing, A. MacBrair 185,100 

I^amp chimney cleaner, J. Collins 1S5,431 

Land roller, N. N. Lord 185,557 

Lead pipes, making, L. M. Bumsey 185,106 

Leather, hammering, C. D. Bigelow 185,477 

Lifting jack, J. Heuerinann 185,530 

Lightning rod, J. J. Cole 185,430 

Liquid dropper for bottles, C. E. Davis 185,433 

Liquid-forcing apparatus, W. Noll 185.565 

Lock for machine guns, D. C. Farrington 185,510 

Locomotive spring, J. Jenkins 185,542 

Lubricator, Gapreby & James 185,516 

Iiubricator, adjustable, J. Edson 185,392 

Magazine lire arm,C. B. Hunt 185,539 

Magazine fire arm, F. Vetterlin 1 85,599 

Marsh shoe, I^ocke & Bashaw 185,3' 8 

Matcli plane, P. A. Gladwin 185,442 

Measuring pump, L. B. Shell 185,583 

Middlings separator, F. B. Harnish 185,526 

Milk cooler, N. D. Ferguson 185,511 

Moccasin, I . Gregory, 185,522 

Money drawer, S. Zimmerman 185,618 

Mowing machine sharpener, W. C. Barker 185,424 

Multiplex telegraph, G. Smith 185,589 

Music stand and walking cane, ^V. Brand 185,425 

Musical instruction, device for, B. S. Hill 185,532 

Napkin holder, J. J. Ackerman 185,419 

Nut lock, H. Simpson .'. 185,585 

Office slate. Chase & Harris 185,429 

Oil cup, automatic, S. P. Donkel 185,505 

Oil tank, S. D. Osborne 185,453 

Opera chair, G. Floyd 185,512 

Pan wiring machine, ^V. Foglesong 185,513 

Paper bag, J. Arkell 185,469 

Paper box, J. B. Van Vechten 185.598 

Paper fastener, B. A. Shinn 185,457 

Pavement^ D. 0. Heller 185,529 

Pencil case, J. Monaghan 185,562 

Petroleum cooking stove, F. Hilderbrandt, 185.533 

Plashed fence, W. Young 185,616 

Plow, C. Billups 185,383 

Plow, C. W. Flippen 185,437 

Plow, C . Myers 135,450 

Postal paper tablet. A. G. Buzby 185,489 

Propelling vesses, H. F. Pardey 185,454 

Pulley block, J. Weir (r) 7,444 

Quadruplex telegraph, G. Smith 185,588 

Radiator, J. Shackleton 185,582 

Rake and tedder, combined, B. Wilson 185,612 

Reciprocating churn, A. V.B.Orr 185,403 

Recurder, M. Howie 185,537 

Refrigerator, E. B . Smith 185,586 

Registering ballot box, J. Powell 185,577 

Return tubular boiler, R. Ehman 185,434 

Revolving bookshelf, J. J. Bisel 185,385 

Revolving stand, J. J. Bisel (r) 7,437 

Rocking chair, W. E. Buser 185,487 

Sad iron grinder, J. F. Bless 185,386 

Sad iron heater, M. I^ittle 185,556 

Sash cord fastener. C. Hintzman 185,535 

School desk hinge, A. A. Womack 185,415 

Scrap book, F. Bowman 185,482 

Screw driver, C. II. Bush 185,486 

Screw propeller, J. Burson 185,485 

Seat and back for chairs, etc . , R. H. Plass 185,576 

Seeding machine, E. E. Leach 185,397 

Self-acting door bolt, \V. J. Hinde 185.534 

Sewing machine, T. A. Macau^ay 185,399 

Se wing machine table hinge, L. T. Jones 185,543 

Shoe,J. \Valden 185,463 

Signal lantern, E. W. Gerrish 185,44o 

Sled, J. H. Brown 185,387 

Sliding door, L. Conroy 185,499 

Snap hook, A. II. Bell 185,475 

Split keys, forming, W. Gibb 185,441 

Spool silk cabinet, L. O. Smith 185,409 

Spring bed bottom, Collins & Lillie 185,497 

Spring curtain roller, E. B. Lake 185,549 

Stalk and weed turner, Yaggy & Loop 185,417 

Staples, making, W. Rennard 185,405 

Steam pile driver, T. M. Skinner 185,458 

Steam plow, G. F. Brott 185,180 

Steam pump machinery, G. II. Corliss 185,391 

Stockings, making, M. Marshall 185,564 

Stone, artificial, L. L. I-eathers 185,554 

Stone, artificial, J. L.Rowland 185,456 

Stove pipe damper, O. Poole — 185,494 

Stove pipe damper, J. Rhamy 185,579 

Stovepipe thimble, S. Selden 18.5,581 

Stuffing box, F. M. McMillan 185,40--i 

Stump puller, J . Richter 185,580 

Syringe, W. V. Wallace 185,404 

Table hinge, F. R. Wolfinger 185,6i3 

Tail nuts, making, Charles & McKain 185,495 

Tailor's measure, W. Venner 185,412 

Tent, J. H Mapleson 185,559 

Thill coupling, O. W. Ha.skell 185,.')28 

Tilting chair, M. D. Connolly 185,.501 

Tin pail, T. Evans 185,435 

Tt)e protector, boot, C. D. r.igelow 185,479 

Toy money box, A. C . Gould 185,443 

Trace holder, C. I. Calvert 185,490 

Transit, slaughter house, Burness ^ Kincaid 185,427 

Transportation package, N. Halsted 185,525 

Trunk fastener, 11. Ahrend 185,421 

Turbine water wheel, Andrews & Brown 185,4fi7 

Type writer, AV. II. Snider 185,500 

ITnloadinR vessels, W . Van Dusen 185,596 

A'aciium brake, C. A. Bouton 185,481 

Valve for ice macliinos, T. L. Rankin 185.578 

Valve seat , J . F. Cock 185,496 

YMociperle, G. W. :\Tarble 18.5,401 

Wntilat.ingcars, etc., J, O. Bates 18.'>,47'i 

Wash board, J. W. Latcher 185,552 



Wash board, J. W. Latcher 185,553 

Washing machine, T. L. Peirce 185,574 

Water pipe, A. G. Haskell IS 396 

Water wheel, A. Jamison 185,541 

^Veft knitting machine. Spender & Pingree 185,411 

Wheelbarrow, metal, J. Kidd 185,546 

Whip and rein holder, J. W. Weddel 185,005 

A\ind wheel, E. II. Gregory 185,523 

Winding paper, G. Howland 185,538 

Windmill, L. D. Anderson 185,423 

Winnowing machine, C. Haggenmacher 185,393 

Wire bending machine, W. Foglesong 185,514 

DESIGNS PATENTED. 

9,672.— RAILINGS.— W. Tweeddule, Brooklyn, N. Y. 
9,673.— Stoves.— N. S. Veeder et al, Troy, N. Y. 
9,G7.1.— Stoves.— N. S. Veeder etai., Troy, N. Y. 
0,675.-Stoves.— N. S. Veeder et al., Troy, N. Y. 
9,670.- Stoves.— N. S. Veeder et al., Troy, N. Y . 
9,677.— Stoves.-N. S. Veeder et al.. Troy, N. Y. 
9,678.-STOVEa.— N . S. Veeder et al., Troy, N. Y. 
9,879.- Glassware J. B. Lyon, Pittsburgh, Pa. 



FOR THE WEEK ENDING DECEMBER 26 



Abdominal supporter, R. T. Reed 

Air chamber, water pipe, II. Pennie 

Animal trap, Z. J. Anderson 

Anti-friction journal box, Wilkes & Port 

Atmospheric gas engine. J. Wertheim 

Bed bottom, D. Pratt 

Bed bottom, J . E . Praul 

Blackboard eraser, C.J. Higgins 

Blacking bottle, S. S. Newton 

Blind stile boring machine, E. Cather 

Boot and shoe, G. StrilJley. .c 

Boot tip leather, A. Van Wagenen 

Bottle cork fastener, D. G'. Smith .' 

Bottle stopper, S. S. Newton 

Rox nailing machine, G. H. Perkins 

Breech loading Are arm, II. Borchardt 

Brick from slag, C. Wood 

Brick kiln, R. Carroll 

Brush, £,. Uttz 

Buckboard wagon, R. P. & A. King 

Burglar alarm, W. Fischer 

Butterdish, W. E. Hawkins 

Car brake, J. C. Wands 

Car coupling, J. Philips 

Car roof, W. C. Allison 

Car starter, H . Schreiner 

Carbon in metals, testing, C . M. Ryder 

Carriage step, D. A. Kimbark 

Carriage wheels, cleaning, K. S. Bacon 

Centering device, W. p. Tullock , 

Chair, A. B. Stevens 

Child's carriage, A. A. Winsor 

Chimney, M. L. Ghirardini 

Cigarette holder, C. I^ammertz 

Coffee j)Ot, J. Cromwell 

Corn drill, J . H. Farmer 

Corn planter, J. R . Matlack 

Corn planter, M . E . Mc Vickers 

Cotton sweep, H. C. Buhoup 

Crimping machine, O. Noack 

Cultivator, H. H. Pattee 

Curtain fixtures, E. B . Lake 185,762, 

Dental cavity cap, II. W eston 

Dental disinfected tioss silk, E. P. Brown 

Dental engine attachment, J. E. Swallow 

Dental rubber clamp, E. P. Brown 

Desulphurizing ores, G. T. Lewis, (r) 

Direct acting engine, J . B . Waring 

Door latch, Matson, Phillips & Barmore 

Door lock, J. II. Kinsman 

Double acting pump, E. H. Perkins 

Draft attachment, G. W. Wilson 

Drawbar for railway cars, A. Milliken 

Draw coupling for boats, etc . , S. M. Fulton 

Drier, G. A. Deitz 

Dumping wagon, Bullock & Ilanigan 

Dyeing thread and yarn, W. Clark 

Earth auger, F. D . Hubbard 

Egg carrier, A . R . Sprout 

Electro vapor bath, G. W. Brown 

Envelope, J. Collins 

Envelope machine, H. D. & D. W. Swift 

Extension table, J. R. Shirley 

Extension table slide, J. H. Ryder 

Fastening for Bessemer converter, W. R. Jones. . 

Feed, hot air furnace, ^ V. J. Hallef as 

Floor clamp, J. M. Wilson 

Fly trap, H. Belmer 

Flytrap, J. W. Bridwell 

Fly trap, F. M. Carroll 

Frame building, Morris & Slanser 

Friction clutch, S. Peppard 

Furnace, steam decomposing, A. Weber 

Gas regulator, Fenn & Greeninger 

Gas stove, J. Q. Birkey 

Gate, T. F. Timby 

Gate, J. S. Winsor, (r) 

Gig harness saddle, J. Neill 

Governor, J. M. Napier 

Hair curler, C. A. Idler 

Handle plate, door, etc., J. Collins 

Harvester, J. F. Appleby 

Harvester frame adjuster. King & Funk 

Hat, J. P. Beatty 

Hearth plate, R. J. King 

Horse bru.sh. Holmes & Laurence 

Horse creeper, J. D. Rosenberger 

Horse detacher, I. L. Fallis 

Horse hay rake, E. Uson, (r) 

Hydraulic cloth pressor, W. B. I.eachman 

Hydro-sulphurous acid, making, W. D. Jones 

Indicator, steam engine. Minor &Rae 

Knitting machine, M. Landenbcrgcr, Jr 

Knitting machine kneedles, S. Woodward 

Knob latch, C. S. Jennings 

Knob latch, J. H. Kinsman 

Ijabel holder, S. A. Hughes 

Labeling machine, J, Bigelow 

Lamp burner, G. Chinnock, (r) 

Lamp extinguisher, II. A . Chapin 

Lamp wick, W. F. Hopkins 

Lathe, metal turning, S. Johnson 

Letter sheet and envelope, L. II. Rogers 

TjOCk for doors, etc., J. II. Kinsman 

Lock for trunks, etc . , I. Ramsey 

Tjocks, face plate for, F. W. Mix 

Lozenge machine, T. Robertson 

Lumber, etc., straightening, R. S. Gillespie 

Marsh shoe, G. O. Bergland 

Mash machine, brewers, J. Schaf haus 

Metal C.1P lining.s, tightening, C. Hope 

Milk can, L. A. Sunderland, fr) 

Nozzle for cans, R. R. Pinckney 

Nut lock, R. n. Enochs 

Nutmeg grater, I. Foote 

Oil can, W. H. & W. J. Clark 



185,782 
186,W5 
185,659 
185,711 
185,709 
185,780 
185,779 
185,677 
l.S5,693 
185,024 
185,797 
185,803 
185,793 
185,694 
185,777 
185,721 
185,712 
185,068 
185,738 
185,756 
185,738 
185,740 
185,801 
185,046 
185,715 
185,048 
185,647 
185,755 
185,000 
185,700 
185,790 
185,055 
135,741 
185,041 
185,730 
185,735 
185,042 
185,771 
185,722 
185,774 
135,775 
185,703 
18,5,710 
183,060 
134,051 
185,665 

7,448 
185,805 
185,709 
135,769 
135,776 
135,809 
133,043 
185,034 
186,673 
185,767 
135,626 
185,038 
18-),7;!4 
186,022 
195,727 
185,798 
185,649 
185,701 
185,753 
185,745 
185,310 
185,717 
183,004 
183,724 
133,090 
1S5,0:C 
185,806 
185,730 
135,720 
185,801 

7,451 
1S),092 
185,091 
185,751 
185,628 
186,020 
185,683 
185,716 
185,7.57 
185,749 
185,700 
185,734 

7,447 
185,905 
185,040 
185,773 
185,704 
185,713 
185,752 
185,700 
185,680 
185,719 

7,445 
185,726 
185,679 
186,682 
186,785 
185,761 
185,781 
185,689 
185,098 
185.742 
185,718 
185,702 
185,637 

7,450 
1S5.697 
185,633 
185,075 
185,626 



Oil stove, S. M. Chamberlain 185,070 

Ornamenting buttons, F. H. Goldthwait 185,635 

Ornamenting book edges, F. E. Grady 185,743 

Oven, F. Howes 185,750 

Padlock, J. H. Kinsman 185,758 

Paint can, P. Hickey 185,748 

Paper ruling machine, W. O. Hickok 185,747 

Paper vessel, A. Wuensch 185,812 

Passenger register, J. W . Fowler 185,740 

Pavement, Stamp & Haydon 186,795 

Peat fuel, man uf acturer of, D. Aikman 185,657 

Percussion drop toy, A. M. Smith 185.660 

Photograph surfaces, P. A. Despa<iuis 185,674 

Piston rod packing, P. W. Richards 185,784 

Plaiting machine, J. W. Cox 185,071 

Postal cards, back for, L. Davis 185,030 

Potato harvester, F. N. Cole 185,027 

Propelling boats, A. Belz 185,062 

Pump, W. Adair 185,019 

Pump, F. Schollar 185,787 

Railroad tie, D. S. Whittenhall 185,808 

Rawhide, treating, P. Sweeney 185,799 

Reciprocating churn, D. P. Bliss 185,063 

Reciprocating churn. Gum & Seawell 185,744 

Reed organ stop action, J. S. Robinson 185,099 

Roofing tile, G. Elbreg 185,032 

Rotary churn, J. Joseph 185,764 

Sad iron, W. H. Savery , 185,785 

Salt, making, A. T. Brown 185,067 

Sawing and boring wood, etc., T. & J. O. Stevens. 185,705 

Screw threads, cutting, D. W. Burnham 185,783 

Screws, making metal, A. W, Gifford, (r) 7,440 

Self-acting steam trap, T. E. McNeill 185,770 

Sewing machine, embroidering, J. Wood 185,811 

Sewing machine needle holder, G. W. Levin 185,706 

Shaving mug, J. W. Smith 185,791 

Snap hook, L. J. Johnson 185,039 

Sofa bedstead, F. W. Lammers 185,684 

Sofa bedstead, A. Towski 185,802 

Spikes, etc., making, J. II. Swctt 185,052 

Spinning spindle cap, C . Weiler 185,807 

Spraying tobacco. Smith & Messinger 185,790 

Spring hinge, J. Spruce 185,704 

Spring pillow, A. Underwood 185,707 

Stave jointer, H . A. Crosslcy 185,629 

Stave joining machine, E. W. Gillman 185,670 

Steam boiler feeder, N. Yagn 185,650 

Steam gauge, F. H. Mcintosh 185,687 

Stove, J. W. Elliott 185,674 

Sulky plow, C. R. Conway 185,729 

Suspension hook, L. W. Pennell 185,044 

Tackle block, Simpson & Pope, (r) 7,449 

Three horse equalizer, R. Hoadley 185,636 

Toy, automatic, Maguire & Gallot 195.768 

Toy blow gun, A. M. Smith 185,789 

Traction engine, J. H. Swett 185,653 

Triple f urrower, Anderson. Higgins & Danner 185,658 

Tuning pipe, W. G. Cook 185,728 

Turbine water wheel, S. M. Smith 185,788 

Turf and grubbing colter, S. M. Lovell 185,080 

Type writer, R. T. P. Allen 185,714 

Umbrella, J. P. Onderdonk 185,095 

Umbrella, J. Willis 185,054 

Underwaist, S. F. Follette 185,739 

Vehicle hub, S. H. Thomas 185,800 

Wagon body and top, F. H. Burnham 185,023 

Wash bench, D . B. Pond 185,778 

Wash boiler, W . H . Hopkins 185,678 

Washing bristles, etc., T. J. Ferguson 185,737 

Washing machine, J . Donaldson 185,031 

Washing machine, Smith & Collison 185,792 

Watch, safety pinion, Barnum & Ferguson 185,661 

Water elevator, J. F. Long 185,085 

Water elevator, T. J. Reid 185,783 

Weighing scales, L. W. Cross 185,731 

Wheel plow, C. F. Chambers 185,725 

Wick attachment, lamp, J. C. Shopland 185,703 

Window, G. W. Dickinson 

Window screen, F. N. Johnson 

Wire fence barb, J . C . Merrill 

Wire frame for tile stands, G. D. Dudley . . . 
Wood coloring composition, J. G. Cashin . . . 
^Vool combing machine, S. Metcalfe 



.. 185,732 
.. 185,081 
.. 185.688 
.. 185,733 
.. 185,069 
.. 185,772 
Writing, device for secret, A. Berghold 185,621 



DESIGNS PATENTED. 

9,080.— CARPET FABRtC— A. Heald, Philadelphia, Pa. 
9,681.— Chair Frames.— T. J. Palmer, New York city. 
9,C82.-SorA Frames.— T. J. Palmer, New York city. 
9,683.— BOTTLE Stopper.— C. R. Steele, Waukegan, 111. 

9,684, 9,685. -Stoves. —N. S. Vedder ef ai., Troy, N. Y. 



[A copy of any of the above patents may be had by 
remitting one dollar to MUNN & Co., 37 I'ark Row New 
York city.] 



SCHEDULE OF PATENT FEES. 

On each Caveat SlO 

On each Trade mark *i5 

On filing each application for a Patent (17 years) 15 

On issuing each original Patent 20 

On appeal to Examiners-in Chief 10 

On appeal to Commissioner of Patents *J0 

On application for Reissue 30 

On filing a Disclaimer 10 

On an application for Design (314 years) 10 

On application for Design (7 years) 15 

On application for Design (14 years) 30 



Inside Fa&fp, each insertion - - -75 cents a line. 
Back Page, each insertion - - - $ 1 .00 a line, 

Ejigravings may head advertisements at thesame rate 
per line, by measurement, as the letter press. Ad- 
vertisements must be received at publication office as 
early as Friday m&ming to appear in next issue. 



DRAUGHTSMAN FOR MACHINERY, THOROUnHLY 

understanding his business, wunts a situation. ^Vages 
no object. Address V. MILLER, 401 Benefit Street, 
Providence, R. I. 



FOR INVENTORS:— ALL KINDS OF 

Blanks (Deeds, etc.) A sample free. We make wood- 
cuts of Machines, etc. Furnish lists of names of manu- 
facturers. Census of the U. S., Maps, etc. Price-lists, 
specimens, full information free. S. S. MANN & CO., 
133 Dolphin St., Baltimore, Md. 



BEAN'S FRICTION CLUTCH. 

Th.e Best ozx th.e Globe, 

Universally adopted by ROIililNG MIljI,.S. 
No breakjige of Gear or Machinery. None other can 
weigh the POWER. 

SAFETY EIjEVATORS. 
D. FRISBIE & CO., New Haven, Conn. 



THE CURIOSITY IJOX. 

A new wonder! Ma e with over 10,000 ttfarate pieces 
of metal. Agents wanted . Sample by mail anywhere, 
10 cta.j 3 for 25 cts. Address 

GLOBE BOX CO., 258 Broadway, New York. 



WANTED THE SOLE MANUFACTURE, 

for England, of one or two Patent Articles In demand 
by steam users. Advertisers have good manufacturing 
premises, and a flrst-class connection among steam u sers 
in Englund andthe Continent. Apply in first instance 
by letter to P. S. B., care of Mr. G. STREET, Advertising 
Offices, 30 Cornhill, London, E. C, England. 



$12 



adny at home. Agents wanted. Outfit and 
terms free. TRUE & CO., Augusta, Maine. 



H 



OW TO AVOID BRIDGE ACCIDENTS. 

Every Contractor and Engineer 

Should Read 

ROLLER'S IRON BRIDGES. 

1 vol., 8vo, well illustrated, $2.50. 

Send for descriptive circular and table of contents. 

For Sale by 
JOHN WILEY & SONS, 15 Astor Place, N. Y. City. 



FRIENDS, If you are in any way interested in 

we will with pleasure send you a sample copy of our 
Montlilr GI-EANlNttS IN BEE CIJ£TURE. 

with a descriptive price list of the latest Improve- 
ments in Ilivcs, Honey Extractors, Artificial 
Comb, Section Honey Boxes, all Books and 
Journals, and everything pertaining to Bee culture. 
NotMrm patented. Simply send your address on a pos- 
tal card writtenplaiinly,to A. I. BOOT, Medina, Ohio. 



WRINKLES AND RECIPES. 

Compiled from the Scientific American. 

EDITED BY 

S50 Pages. Price $1.50. 



Thia work has met with ready sale, several editions 
having already been published. For mechanics and 
engineers it is especially adapted, while the many re- 
cipes it contains renders it useful in every household. 

CONTENTS IN PART AS FOLLOWS: 

Department of B1 ecbanics.— Master-Tools Accu- 
rately represented . How to make and use them. Valu- 
able suggestions for management of Machine Tools. 
Hints for Casting, Forging, Tempering, &c. Trade Se- 
crets and Wrinkles. The whole supervised by Joshua 
Rose. 

Department of Engineering,— The management, 
construction, and repair of Boilers, Engines, Valves, 
Shafts, Belts, Pulleys and Hangers. Brief rules for 
practice, &c., prepared by Mr. R. H. Buel. Also, New 
Paper on Testing Metals expressly written by Prof. 
R. H. Thurston, C. E., who also supervises the entire 
Department. 

Department of Practical Technolosry.— Super- 
vised by Prof. P. H. Vander Weyde, M. D. Metallurgical 
Operations; Cements and Glues ; Painting and Varnii-n- 
ing; Making cheap Instruments, etc.. etc. Hundreds of 
Recipes for every variety of Industrial Work. 

Department of the Farm.— How to construct Farm 
Buildings. The Dairy. Hints for care of Stock, about 
Manures, Plants Vegetables, Trees, Farm Machinery, 
etc., etc. 

Department of the HouselioUL-Cleansing Pro- 
cesses of all kinds. Window Gardens. Destruction of 
Vermin. Care of China, Glass and Furniture. Papenng 
Walls. Simple Remedies, etc., etc. 

The volume comprises 250 pages, is printed on fine 

gaper, with gilt edges, and Is of large potket-book form, 
exible covers, neatly ornamented. While containing ii 
large amount of the practical information which has ap- 
peared only in the Scientific Ameuican, it also in- 
cludes aquantity of entirely new material prepared ex- 
pressly for its pages, with illustrations. Sent by mail, 
post-paid, on receipt of the price, $1.50. 

OFFICE Scientific American, 
3T Park Row, New York City. 



<=^ 



" DOLLAR" BUACKBT SAW, BEATS 
'em all. By mail, $1.15. Spatter Wokk 
BulJSir, 75 cts. Agents wanted. Send for 
circular. J. J. GKEBN, BooKTON, N. J. 



TIieStocmilSelf-Liglitiiig&asBnriierCo. 

89 I-iberty St., Ncav York, 




The greatest invention of the day. Every dwelling, 
hotel, factory and building should have them. Positive 
protection from flres caused by matches. Simple and 
convenient. Gas lighted by simply turning the tey or 
cock. GREATLY REDUCED PRICES. 

Agents wanted in every town in the U. S- 

This company also manufactures the new ''Matchless" 
Cigar Lighter, the sale of which is unprecedented. 




IMPROVED AIR PUMPS, 

forhand or small power for compressing, ex- 
hausting and gas condensing up to 20() lbs. 
|;lti.00 to JgSO.OO. H. WEINDEL, 400 Dillwyn St., 
Philadelphia. 



WOOBWORTH SURFACE PLANERS, $125. Planers 
and Matchers, $350. S. C. HILLS, 78 Chambers 
Street. New York. 




BARNES 

Foot P*o"w^er 
MACHINERY, 

1 A INVALUABLE MACHINES 
J-VJ for Mechanics and Amateurs 
Also Fancy Woods and Designs. 
Send for 48 page Illustrated Cata- 
logue, Free. 

W. F. & JOHN BARNES, 

ROCKFORB, 

Winnebago Co., Ills. 



CELEBRATED FOOT LATHES. 




Foot Power, Back-geared Screw 
Lathes, Small Hand and Power Plan- 
ers for Metal. Small Gear Cutters, 
Slide-rests, Ball Machine for Lathes, 
Foot Scroll Saws, hpht and heavy. 
Foot Circular Saws . Just the artic es 
for Amateurs or Artisans. Highly 
recommended. Send for illustrated 
Catalogues. 

N . H . BALDWIN, Laconia, N. H. 



Wood-Working Machinery. 

Patent Scroll Saws and Band Saws a Specialty. OVER 
.500 MACHINES IN IISK. Medal at Cincinnati Indus- 
trial Exposition. Agents in all large cities. 

COBDISSMAN, EGAN & CO., M'f rs, ClneinDftti, O. 
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OF A THOUSAND. 

Having discovered, in a manner which might be con- 
sidered almost providential, a positive cure for Con- 
sumption und all Jjung Compliiints, I feel it my duty to 
make it known in a practical manner by furnishing:: u 
sjimple bottle, free of charge, to all suflerers, my only 
hopeof remuneration being that the medicine will per- 
form all I cbiiin for it. Thu ingredients are of the 
choiucriL herbal products and perfectly safe ; will be sent 
frire to all. Addresaat once, Dv,0, 1'helpH iSrowii, 
21 Grand Street Jersey City, rJ- J- 



KEVJEliSIBLB 

HOZSTZXTC EXTGZXTE 

FOR A 1,1, PURPOSES. 

C^^^ Cheap, simple, durable and effective. ^^ 

LlDttBRWOOD M'F'G CO. 165 Pearl St., N. Y. 



Woodn-orfh Planers ami Matcliera, 
I I>anir>lii & niinension Plauei>s, Univer- 
sal Wood M'orkers, Band & Circular 
Re-San«, Ripping. Rdgins: A Ci'oss- 
Ciittins* Saws, Molding^. ItlorfiHing* and 

Tenoning IflaeliineH, Band & Scroll 

SaitR, Can ing^. Boring, Shaping, Friez- 

iitgA'.Sand Papering ^naehtnes. Wood 

ItatlioH & Iflaohinpry for Furniture 

Car, Wheel •& Agrit-ultural Shops. 

Superior to any in use. Prices reduced to suit the times. 



A.Mmanwf#turers^ 



h'OLIjO-WS & BATE, Manchester, England, Hardware 
and Machinery Merchants, are prepared to buy Ameri- 
can Oocxis for Cash, and to act as Solo Wholesale Aeents. 

^^^ "B" I 1*^ 31 SAFETY IIOISTISG 

iJ I lO Machinery 

OTIS, BEOS. & C(T., No. 3-18 Broadivay, New Yorli. 

ENGINES, ROIliERS, ITTACHIIVERY, 

Tlioroughly overhauled and eaual to new. Descriptive 
Lists with prices on apjiHcation. E. E. RORKRTS En- 
gmeor and Contractor, 119 Jiiberty St., New York 



iftPflirE^J^TBMCICevrery variety etturnedwooilwbik 
xotglBAHElEDJtTMOOS.lnwoodormetar.ni.de lo oiJer 



^i\l\ " '"coiiin your own town. Terms ,nnrt S.") outfit 
OUO Ireu. n. IIALLET r & CO., Fortlana, Maine. 



LeCOUNT'S PATENT 

Machinists' Tools. 

RKBUCED PRICES. 

Sot Iron Dogs, 3-8 to 2 in ■ jSjfl 

" 3.5 to 4 in., - --_..]2C0 
" Steel " 3-8 to 2 in., - - - . . 6 a) 

" " " .■|-8to4in., 13.00 

Iron & Steel Clamps. Die Doks, Clamp Dogs.Vice Clamps, 

Expanding Manilrels, &c. Semi for latest Price Ijst to 

C. W. LB COUNT, South Norwalk, Conn. 




CHLORIDE OF CALCIUM. 

Fifty tuns for Sale in lots to suit. 

aANSOMM, 10 Bush Street, San Pranciaco, Gal. 

$100. REWARD. $100.~ 

This MOUSTACHF; produced on a smooth face 
by the use of Dvke's Beard Elixie wiihuut 
iujury, or will forfeit £100. Prine bj mail in 
sealed packaKe '25 cents, for tiiree 50 cents. 
A. L. SMITH & CO., Afa'-ts, Palatine, 111. 

The only Pump nsr the Market Designed 
AND Constructed esfeciallyi'OR Boiler 
Fjeding. 

Are Pumping water at 268^ F. No Dead Cen- 
ters. The Stpstm Valve is a plain Slide Valve, 
Identical to the slide valve of u Steam En- 
Line. but derives its motion from a num. 
breed can be refrulated to suit evaporation. 
PumpinR Returns from Steam Heating Ap- 
piritus a specialty. 

ZW Send for Circular. 

^jifiyO ^"^^*' ^'^^^ ^ ^"■' 

DAYTON, OHIO. 




P A MTpn— >Ieii to solicit orders for our goods. 
' Peiniaiient Employment, good 

salary. Travelling expenses paid by company. 
Union Industrial Works, Cincinnati. 



VI HJ C €^ A D IIo^ made in 10 hours 
I ra C« ^ M V^ ■ from Cider, Wine or 
Sorghum without using drugs. Name paper and ad- 
dress F. I. SAGE, Springfield, Mass. 



A / < T? V 'Ft* <^^ pa^e Illustrated Catalogue, Free. 
iiM-Lili XlO- Boaton Kovelty Co., Boston, Mass. 




HE ACME PIPE CUTTER. 



Cuts Wrought Iron, Brass and 
Copper Pipes, Boiler Tubks 
Round Iron, Shafting, Etc. 
Makes clean cut, no burring. 
Solid Cast Steel throughout. 
Send for Circular to 



PAJNCOAST & MAULE, 
227 Pear St., Philadefphia. f 



PORTABLE STEAM ENGI NE. 

WITHAUTQMATICAL CUT-OFF REGULATOR 

- : ANO BALAMCEb VALVE. 

THE BEST<#MOST ECONOMICAL ENGINE MADE 

„> ■ Se/VD^^b/! C/M C C/i.AR. 

TfeaCHOADLEYCft. LAWRENCE, MASS. ; 

'f -. . ; _ STATE WHERE-.;Yai|.SAW THIS. : f 



TAKE 



NOTICE. Wfl have the 
largest and best selUng 
Stiitinnery Package In the 
World. It contains 1 8 
' sheets of paper, (8 eri7el- 
opeB.pencil,penholder .Rolden pen.and a piece ofvaluable 
Jewelry. Complete Hample package, with elegantgold-plated 
sleeve buttons, and ladies' fashionable fancy Set, pin and 
drops. post-paid, 25 cents. 5 packapies, with assorted Jew- 
elry , S I • Sana Gold Patent !,ever Watch free to all agents. 

BRIDE &. CO., 769 Broadway, N. Y. 



■pTTWrTTTWrJ Brop Hammers and Dies, for work- 

r U JSI OHi J5I U ine Metals^ *c. THE STILES & 

•n-n-nor^Tio PARKER PRESS CO., Middletown, 

PRESSES. Conn. 



S. GUITERMAN, EXPORT AND COM- 

mission Merchant, No. 4a Lawrence Tjiine, Cheapside, 
T-ondon. New York office, Guiterinan Brothers, 454 
Broadway. Best of attention to introduce Merchandise, 
Patents, etc., in any part of Europe. 



FIRE. IF THE BROOKLYN FIRE DE- 

partment had been provided with the Excelsior Flame- 
Killing Nozzles, made bv (has. Oyston, Little Falls, N.Y., 
the loss of lite and property by the burning of the 
Brooklyn Theatre would have been much less, and proba- 
bly no lives would have been lost by fire. Why did they 
not have these Nozzles i* 

WATCHES- Cheapest In the known 

■Wiirid .'<nnij,h vriHi mid nvl nt free to Af/cnts. 
For terms address CO L'LTEK & CO.ClilcaKo 



$3 



AIB COMPRESSORS 

roR aijIj pdbposbs. 

A SPECIALXY of UHAVY PUJiSSVIlllS. 

THE NORWALK IRON WORKS CO., 

South Nokwalk, Conn. 



TUB 



Established 1814. 

JOSEPH C. TODD, 

(Formerly of Todd & Kafferty), Engink1';r and Machin- 
ist. Flax, Hemp, Jute. Rope, Oakum, and Bagging 
Machinery, Steam Engines, Boilers, etc. Also Agent for 
tlie celebrated and improved Rawson& Rittinger Hoist- 
ing Engine, I will furnish specifications and estimates for 
all kinds of machinery. Send for descriptive circular 
and price. Addi'ess 

J. C. TODD, 

10 Barclay St., New York, or Paterson, N. J, 






TBiEE ENGIB. 



Noiseless in operation— Perfect 
in workmanship— all light parts 
of Cast Steel. 

Every Engine indicated, and 
valve eorrcctt'd to give the 
highest iittjiinabh! results. 

Warranted superior to any 
Si'mi-portable Engine in the 
market ! 

Hend for Price List and Circu- 
lar. 

Herrmann & HniCHEL- 

RODE M'F'C! Co., 

Dayton, Ohio. 



M-fK io.A^i-tils.i.n<nisSI:il)l(.!. JO.OOO 
tcRlinionialy receive d/renn.s liberal. Par- 
Liculars Jree. J .Worth & Co. St. Louis, Mo. 



ON THE PROGRESS OP AERONAUTICS. 

An essay read before the Aeronautical Society of Great 
Britain. By Frederick W. Brearey, Secretary of the As- 
sociation . A useful and interesting paper. Containing 
brief accounts of the most recent trials of balloons hav- 
ing mechanical propelling attachments. The required 
dimensions and best forms fur balloons with propelling 
machinery. Calculations of the power exerted by birds 
in travelling through the air, and their methods of ac- 
tion. Calculations of the mechanical requisites for suc- 
cessful aerial navigation, as indicated by the flight of 
birds. Report of balloon trials having vertical screw 
pror>ellers, made by the British War Office. Air naviga- 
tion by "pushing" balloons. Experimental trial.s of the 
Society's apparatus for testing the Lifting Power of 
plane surfaces when exposed to wind currents. Descrip- 
tion and dimensions o"f Moys' steam Aerial Locomotive, 
with an account of its pfactiea.! trial at the Crystal Palace 
Description of Moys' remarkable self lifting steam en- 
gine and boiler, of one horse power, but weighing only 
thirteen pounds, with dimensions, arrangement of the 
lifting fans, etc. Contained in Spikxto'IC Amkricax 
Supplkmj;.\tNo. 50. Price 10 cents. To be had at this 
oflBce and of News Dealers. 




MACHINEJRY of IMPROVED STYLES FOR 
mtiking SHINGLES, HEADING and STAVES; 
also GUAGE LATHES for TURNING HANDLES. Solo 
makers of Law's Pat. Shingle and Heading Sawing Ma- 
chine. Address TREVOR & CO., Lockport, N. Y. 



Pond's Tools. 

Engine Latlies, Plancri^, Drills, Arc. 

Sen.d for Catalogue. DAVID W. POND, Successor to 
LUCIUS W. POND. Worcester, l?Ias». 



The fact that this shafting has 75 per cent, greater 
strength, a finer finish, and is truer to gauge, than any 
otherinuse.rendersitundoubtedly the most economical 
Wearealsothesolemanufacturers of the Celebrated 
Collins'Pat. Coupling, and furnish Pulleys, Hangers, 
etc., of the most approved styles. Price list mailed on 
application to JONES & LAUGHLINS, 

Try Street, 23 and 3rd Avenues, Pittsburgh, Fa. 
190 S. Canal Street, Chicago, 111., and Milwaukie, Wis. 
S^^ Stocks of this shaftingin store and for sale by 
FULLER,I)ANA, & FITZ, Boston, Mass. 
GEO, PLACE & CO, 121 Chambers St., N. Y. 



SPARE THE CROTON AND SAVE THE COST. 

Driven or Tube Wells 

furnished to large consumers of Croton and Ridgewood 
Water. WM. D. ANDREWS* BRO., 414 Water St., N.Y. 
whocontrolthe patent forGreen'sAmerican DrivenWcll 



TVlD Tnll fiofo I Prize Picture sent free! 
i-llO ±Uli"UaUC . Aningeniousgem!50objeots 
to And! Address, with stamp, B. O .ABBEY, Buffalo, N. Y- 



PHOTOGRAPHIC AI'PA- 
.»— y - ■ » i . ltATt S it OHF.TIKALS 

complete, with directions, S 1 . N o toy ; takes pictures 
■ixSi^nches. t^end for illustrated circular. 

B. MORGAN, 14 Ann .St. ]Sew York, P. O. Box 4349. 

WANTED! MALI'S IIF.N al a salary nf $$1200 r. 
year to travel and sell g.ods to ]><^ilfM'S. NO 
PERDLINCt. Hotel and travpliiig expenses paid. 
^d(lre.TS. Monitor Manufacturing Co., Cincinnati, Ohio. 



A 



NEW piPiiiTyp. m 

mca wanted: STAPLE GOODS. NO PE 

Salary $75 amonth. Hoteland traveLingexpenaea paiii. 
S. A. BRANT & CO.. minufaotutepa of KNVELOI'ES 
and PAPER. 3.4. C and 6 Home St.. CINCINNATI. Ohio. 



VELINC 

ocal BaleB- 
PEDDLING 



rfjK 4-n <bOn per day at home. Samples worth $5 
«pj bU \ftii\J Tee. S'rnjsox&Co., Portland, Me. 

Lathes, Planers, Shapers, Drills, 

G«ar&BoUCiittcrs,&c. B.GOULD, Newark,N.J. 



wmfmmmBimE 

FIRST PElMlummMWED 

At PARIS StViENlNiA. 

WHOiJSAmmm USE BO th 

iNtHiS CiiNtRYSc EtJROPE, 

S^E S H4IB«.P0WER os.D BY IM 
mMMMOtsmsCONNEHSVILLEm. 

S.SJ0WNSE:ND SI^LIBERTY St NXCENUCt 



$984 



TIT T+ll WROUGHT 

Beams & Girders 



rpJIE UNION IRON MILLS, Pittsburgh. Pa., Mana- 
J- facturers of improved wrought iron Beams and 
Girders (patented). 

The great fall which has taken place in the prices of 
Iron, and especially in Beams used in the construction 
of FIRE PROOF BUILDINGS, induces usto call the spe- 
cial attention of Engineers, Architects, and Builders to 
the undoubted advantages of now erecting Fire Proof 
structures ; and by reference to pages 52 & 54 of our Book 
of Sections— which will be sent on application to those 
contemplating the erection of fire proof buildings-'rHE 
COST CAN BE ACCURATELY CAi.CUJ.ATEJ), the 
cost of Insurance avoided.and the serious losses and in- 
terruption to business caused by fire; these and like con- 
siderations fully justify any additional first cost. It is 
believed, that were owners fully aware of the small 
difference which now exists between the use ofAVood 
and Iron,that in many cases the latter would be adopted. 
W e shall be pleased tof urnish estimates for all the Beams 
complete, for any specific structure, so that the difference 
in cost may at once be ascertained. Address 

CARNEGIE, BROS. & CO., Pittsburgh, Pa. 



OOQA FOR BE^T PI \NOS IN TirE WORLD 
^A/fj\), _in ii.se all over the U. S. in overflOfl towns by 
persons you will find in our Illustrated Circular, prob- 
ably residents of your own place, or very near, where 
you can try our pianos. Genuine Rosewood— over- 
strung— full iron plate-7 1-3 octaves— Agraffe— and pos- 
sessing every improvement known, and warranted 5 
years by a responsible incorporated Manufacturing Co-, 
referring by permission tothe Chemical National Bank, 
New York City, by far the strongest bank in America. 
Pianos sent everywhere on trial. We have no agents. 
Send for Illustrated CircuUir giving full particulars. 
AidrcRS UNITED STATES PIANO COMPANY. 

(Please name this paper). 810 Broadway, New York. 



Made by one Agent In 57 days. 1.3 new 
articles. Sanipios free. Address, 



Second-Haml Machinery for Sale. 

The Machinery and Tools of the TJtica Steam Engine 
Co., comprising a large assortment of Machinery and 
Tools for Machine Shops, Boiler Shop, Forge; Shoj), 
Foundry. &c. Also a full line of Patterns for Portable 
and Stationary Engines, Pulleys, Hangers, &c. 

For catalogue an* price list, address 

JAMES F. MANN, Utica, N. Y 



Steel Casting's, 

Prom 1-4 to 10,000 lbs. weight. An invaluable substitute 
for expensive forgings, or for malleable iron castings re- 
quiring great strength. Send for circuhir and price list 
to CHESTER STEEL CASTING COMPANY, EVE- 
LINA STREET, PHILADELPHIA, PA. 



Wood-Working Machinery, 

Such as Woodworth Planing, Tongueing, and Grooving 
Machines, Daniel's Planers, Richardson's Patent Im- 
proved Tenon Machines, Mortising, Moulding, and 
Re-Saw Machines, and Wood-Working Machinery gene- 
rally. Manufactured by 

Wl THERBY, RUGG & RICHARDSON, 

2G Salisbury Street, Worcester, Mass. 
(Shop formerly occupied by R. BALL & CO.) 



IV'WF-'ftlkaldil^y ^" arrangement with 

KjU^Ld.KiXjHLJBthe FubllBherwE: will send every read- 
er of this Paper a sample packaRe of Transfer Pictureg free. 
SRnd rtc. stamp for postage. They are highly colored, beauti- 
ful, and easily transf err ed to anyoblect. Amenta wanted. 

J. L. PATTEN & CO.,162 WUUam St., New York. 



GEORGE C. HICKS & CO., 
Baltimore, Md. 

CLAT RETORTS, TILES, FIRE BRICKS, &c. 
I^"Terra Cotta Pipes of all sizes. 




WOOD & LIGHT 

Machine Co. 

WORCESTER, Mass. 
Manufacture all kinds of 

Iron-Working 
Machinery, 

including many novelties. 

Stufiing, Falle7S, ki. 
Send for Circulars. 



CleaiiBSt Rotary Hani Cornsleller in tie U. S. 

Guarantoed tobo the simplest, cheapest. most durable, 
effective anil the best. Buy it. Try It and be convinced. 
Samples Jl.OO. Large profits to agents. Address Harris- 
burgh Pa., Family Cornaheller Cu, Lock Box 9. 



SHAFTSPULirEYSHANGERS^ 
.-..,.€-0#PblNGS ETC. ' 



In StocK, and for Sale by 

WILLIAM SELLERS & CO., 
Philadelphia, and 79 Liberty St., New York. 
Price lists and pamphlets on application. 



Planing and Matching. 



Moulding, Re-sawing, and Tenoning Machines. 
• " • Wood-working Macbinery. 

Matteawan, N. Y. 



Saws and General Wood-working Macbiner, 
JOIINB. SCHENCK'S SONS, " 



Scroll 



Send for Catalogue. 



1181 Liberty St. N.Y. City. 
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Mmii & Co.'s Pateit 



Q KT /^A AGEXT'SPEOFITSperweek. Willprove 
cpO I . UU it or forfeit $500. New articles are just pat- 
ented. Samples sent free to all. Address 

W. H. CHIDESl.'ER 218 Fulton St., New York. 



WANTED 

paid. Address 



Salesmen to sell light hardware to 
Dealers, No Peddling. Salary, $1,2(10 
' a year. H itel and traveling expenses 
DEFIANCE M'F'G CO., Chicago, 111. 






MANUFACTURER OF FIRST CLASS TAPS AND 
DIES, Pawtucket, K. I. 



EAGLE FOOT LATHES, 




With Scroll and Circular Saw Attach- 
ments, Slide Rest, Tools, &c.; also Small 
Engine 1-athes, Metal Hand Planers, &c. 
Neatest designs, superior finish. 1jo^»' 
H'ricew. Our new Catalogue describes 
these and every tool necessary for the 
Amateur or Artisan. Send for it. 
WM. L. CHASE & CO., 
95 & 97 Liberty St. New York. 



M ii C IZ Z XT £ K "7 

OF EVERY DESCRIPTION, 

COLD ROLLED SHAFTING, HANGERS, PCLIBYS, 
COUPLINGS, nEL'rTN(;,TANITB EMERY WHEELS 
AND GRINDERS, IN STOCK. 

GEORGE PliACE. 

121 Chambers & 103 Heade Sts., New York City. 



FOR ALIj KINDS 01' MACHINERY— Apply to 
S. C. HILLS, 78 Chambers St., New York. 

$KK O (1»0"7 a Week to Agents. Samples FREE. 
JtJ H Oii P. O.VICKBRY. Augusta, Maine. 



iS10 TO 1500 INVESTED IN WALL ST. 

Often leads to wealth. A 72 paso book explaining every- 
thing, and a copy of the Wall Street Review, sent free. 
JOHN HICKIilNG & CO., 

Bankers and Brokers, 72 Broadway, New York 



MESSRS. B. DAMBACIIEK & CO., Ham- 
burg, Germany, dealers in American Wood-Working 
Machinery and Tools of all kinds. Messrt. D. & Co., 
"ollcit consignments from American manufacturers. 
Catalogues and descriptive circulars desired, bv mall. 



The Oldest Agency for oliciting Patents Sn the 
United States. 

TniltTT YBAltS' EXPERIENCE. 

MORE PATENTS have been secured through thia 
agency, at home and abroad, than through any other in 
the world. 

They employ as their assistants a corps of the most ex- 
perienced men as examiners, specification writers, and 
draughtsmen, that can be found, many of whom have 
been selected from the ranks of the Patent Office. 

SIXTY THOUSAND inventors have availed them- 
selves of Munn & Co.'s services in examining their in- 
ventions and procuring their patents. 

MUNN & CO., in connection with the publication of 
the SCIENTIFIC AMERICAN, continue to examine in- 
ventions, confer with inventors, prepare drawings, spe- 
cifications, and assignments, attend to tiling applications 
in the Patent Office, paying the Government fees, and 
watch each case, step by step, while pending beforetlie 
examiner. This is done through their oranch office, cor- 
ner F and 7th Sts., Washington. They also prepare and 
file caveats, procure design patents, trade marks, and re- 
issues, attend to rejected cases (prepared by the inventor 
or other attorneys), procure copyrights, attend to inter- 
ferences, give written opinions on matters of infringe- 
ment, furnish copies of patents, and, in fact, attend to 
every branch of patent business, both in this and in for- 
eign countries. 

A special notice is made in the SCIENTIFIC AMER- 
ICAN of all inventions patented througn this agency, 
with the name and residence of the patentee. Patents 
are often sold, in part or whole, to persons attracted to 
the invention by such notice. 

Patents obtained inCanada.Engiand, France, Belgium, 
Germany, Russia, Prussia, Spain, Portugal, the British 
Colonies, and all other countries where patents are 
granted, at prices greatly reduced from former rates. 
Send for pamphlet pertaining specially to foreign pat- 
ents, which states the cost, time granted, and the re- 
quirements for each country. 

Copies of Patents. 

Persons desiring any patent issued from 18,^0 to Novem- 
ber 20, 18C7, can be supplied with offlcial copies at rea- 
sonable cost, the price depending upon the extent of 
drawings and length of specifications. 

Any Piitent issued since November 27, 1867, .it which 
time the Patent Office commenced printing tbe drawings 
and specifications, may be had by remitting to this of- 
fice *1. 

A copy of the claims of any patent issued since 1038 
will be furnished for ?1. 

When ordering copies, please to remit for the same as 
above, and state name of patentee, title of invention, 
and date of patent. 

A pamphlet, containing full directions for obtaining 
United States patents, sent free. A IianCsomc^y 
bound Keference Book, gilt edge.-;, contains 110 p::gcs 
and many engravings and tables important to every pat- 
entee and mechanic, and is a useful handbook oi refer- 
ence for everybody. Price 25 cents, maileil free. 
Address 

MUNN & CO., 
Publishers SCIENTIFIC AMERICAN, 

37 I'aiU Row, N. Y. 

BRANCH OFFICE- Corner of F and 7th Street", 
Washington, D. C. 
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Inside Pasc» each insertiou - - - 7ut ceut^ a liue. 
Back Paee,each iuNurtiou - - - !t!»l.ttOa iiiue. 

Engravings may head advertisements at the >-ame rate 
per line, by measurement^ as the letter press. Ad^nr- 
tisemsnts must be received at publication office as eai'ly 
as Friday jnoming to appear in next issue. 



t^ First Pr. 




Xi 



a/ica<i 0/ A II al CerUennia?, JIand and S^f -Inking, 

Press for cards, labels, envelopes, etc. Large 

sizes for large work. Anybody can work them, 

have good pastime for spare hours, and can 

make money by taking in small jobs. 

have much fun andmake money 

very fa«t at printinE pards, etc., 

Send two stumps for catalogue. 

Mfrs, KELSET Jc CO. Merlden, Conn 



SMITH'S MANUAL — Complete Self- 
instruction in Telegraphy— also contains the largest il- 
lustrated Catalogue of Telegraph and Electrical Batte- 
ries and Instruments published in America. Mailed, post 
paid to anv address for ^Oc. Jj. G. Tillotson & Co.,N.Y. 



MILL STONE DIAMOND DRESSING Ma- 
chines. Simple, effective, and durable. Also, 
diamond-pointed tools for truinj^Emery Wheels, Grind- 
stones, Chilled Iron, and Paper Calender Rolls, and other 
mechanical purposes. Also, Diamond Tools, Saws, and 
Drills made to order. S. DICKINSON, 64 Nassau St., N.Y. 



Tube Cleaners ^^^beT^^T^E^NT- 

TioxAL Steel Tubf. CleankrCo.,814 R OthSt., N. Y. 



DAMPER T> T7 Q T AND LEVERS 

REGULATORS J> Jj O X GAUGE COCKS. 

MURRILL & KEIZER, 44 HoLLIDAY St., Balti ORE 




WE AEE CLOSING OUT 

our SAFE BUSINESS, and will sell 
what we have on hand much below 
cost. They are not excelled, If equal- 
ed, as Urst-class .Hre -proof Safes. Several 
second-hand Safes cheap. 

GEO. T. McLAUTHLIN & CO., 

120 Fulton St., Boston, Mass. 



MACHINISTS' Tools. 

New and Improved patterns. 
Send for new illustrated catalogue. 

Lathes, Planers, Drills, &c. 

NEW HAVEN MANlTFACTrKING CO., 
New Haveni, Conn. 



Nosjv 
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ELLTJSTRATED HISTOiRT 

OF THE 

CENTENNIAL EXHIBITION 

or leve. 

XKe Full lIi<!itory and progress of the 
Exhibition, Maps of the Grounds, Engravings of 
the Buildings, and accounts of all the most notable 
Bcientifio and Mechanical objects, profusely illus- 
trated with Engravings, are given in the Scien- 
tific American Supplement for the 
year 1876. This work consists of X'»vo T^argpe 
Volumes, comprising over 800 quarto pages, 
equal iu quantity of reading matter to over Seven 
Thousand ordinary book pages. The space devoted 
to the great INTERNATIONAL EXHIBITION is 
very extensive, and probably forms the most com- 
plete and full history of the affair that can be ob- 
tained. The illustrations pertaining to the Exhi- 
bition are more than 450 in number. A copioue 
Special Index of all matters relating to the Exhibi- 
tion is given. Those who desire to possess a com- 
plete and splendid Illustrated Eecord of the Cen- 
tennial Exposition should have the Scientific 
Amekican Supplement for 1876. 

In addition to this splendid History of the Cen- 
tennial Exhibition, the Scientific American Sup- 
plement for 1876 contains a vast amount of read- 
ing matter of great value for reference and preser- 
vation. It presents to the reader, in attractive 
form, full accounts of the Advances made during 
the year iu all the chief departments of Science 
and the Useful Arts, covering the progress in 
Chemistry and Metallurgy, Mechanics and Engi- 
neering, Electricity, Light, Heat, Sound, Architec- 
ture, Photography, Technology, Pisciculture. Agri- 
culture, Botany, Horticulture, Eural and Household 
Economy, Materia Medica, Hygiene, Natural His- 
tory, Zoology, Microscopy, Meteorology, Terrestrial 
Physics, Geography, Geology, Mineralogy, Astron- 
omy. The whole illustrated tiy over Two Thousand 
Six Hmidred Engravings. Tiie wide scope of this 
splendid work, its surprising variety of contents, 
its wealth of illustration, render itthemost valu- 
able contribution to scientific literature extant, 
while in price it is probably the most economical. 

The Scientific American Supplement for 1876, 
complete, is supplied, stitched in paper, at the low 
price of $5. Strongly bound, both volumes in one 
book, $6.-50. Boundin two separate books, $4:each, 
or $8 for the two. Sold at the leading Bookstores 
and News Offices, and by 

Mimi^ & CO., Publisher!^, 

37 Park ISo^^ , I^ew Yoi-U. 

N. B. — We supply the .Scientific American .and 
Supplement for 1877 to subscribers at the com- 
bined rate of $7 for the two papers, we paying post- 
age. Any person who has already subscribed to 
the Scientific American frr 1877 may obtain eithei 
the Supplement for 1876 complete, or for 1877, .is 
preferred, by remitting to us the difference between 
$7 and the amount already paid on his subscription 
for Scientific American. 

MUNN & CO., PUBLISHEE.S. 



Tempora Mutantur 

M. EnouARD Favre-Perket was one of the Swiss Commissioners and a member of the jury on Watches at the 
Centennial Exhibition. On his return home there was a ffreat desire to hear the result of his observations, especi- 
ally in reference to American Watches. He therefore made an address at Locle, and repeated it at Neuchatel and 
Chaux-de-Fonds. These three places are the Watchmaking centers of Switzerland. The audience in each place 
was composed of watchmakers, and the orator is a distinguished member of the same craft. The facts which he 
stated were no doubt unpleasant to his hearers, but nevertheless true. 

We uyiU he Imppy to sen^ a full repoH of the address free to cmy mie irho in'itesfor it . ! 

The following are a few extracts :— 

For a long time America has been the principal market for our watches. To day we must earnestly prepare to , 
struggle with the Americans on the fields where hitherto we have been the masters. * * * 

The American Watch Company, at Waltham, was formed with a capital of $20(),U(X). Soon this capital became 
insufficient, and it was increased to ¥300,000 before the war of Secession. This war, which seemed calculated to 
destroy such an enterprise, was, on the contrary, the cause of its prosperity. America put on foot a million uf 
soldiers, and, as every one wanted his watch there was a great animation in the watch busmess. At this juncture, 
which might have been a lucky one for our industry, we failed to comprehend ourreal interest. Instead of sending ■ 
good watches to the Americans, the worst trash was sent. Had mere skeleton movements been sent in cases, they : 
would have been thought good enough ! The Americans, however, went to work on an entirely different plan. 
The company increased their plant, and turned out a better ordinary watch than the Swiss watch, At the end of 
several years,iind with the aid of patriotism, the American watch enjoyedagood reputation, while ourown was 
discredited everywh ere. In 1865, the capital was increased to ^50,(K)0, and the operations of the new company grew 
to immense proportions. * ♦ * 

The Waltham Company give employment to 900 workmen, and make about425 movements per day. The company 
again increased their capital in 1872; it araou nts to day to S^l,500,000, besides $300,000 as reserve fund, or a capital of 
9,000,0011 francs. This watch factoi-y is a real power; there is none like it in Europe. We have seen it in aU its 
details, and we have admired its splendid organization. * # * 

Still anotherand more important reason explains the growing prosperity of the American Company. Their tools 
work so regularly that all parts of the watch maybe interchanged by a simple order on a postal card, without '■ 
necessitating the forwarding of the adjoining piece. The question lias often been asked whether the Americans 
can sufBciently supply the demands of their markets. Yes, they can. We are driven ut of the American , 
market! » » * » | 

In IStiO the American Company produced only 15,000 watches; in 1863, 100,000. To-day they produce 250,000, and this | 
figure can be easilydoubledin case the crisis, which so seriously prevails there as well as here, should come to an ; 
end. And now that we know the figures of production in the United States, we can easily, with the aid of 
official reports, give, an account of what is that country's consumption of watches. We have sent to the United 
States ; . c i 

In 1870 330,000 watches. In 1872 360,030 watches. In 1874 187,000 watches. i 

In 1871 342,000 " - In 1873 20 1,030 " In 1875 134,000 

In 1376 we shall barely send there 75,003 watches; or, since 1872, a deficit of 300,000 watches. What a loss for Switz- 
erland, and particularly for Neuchatel! * ♦ * j 
The Americans have already commenced to send their manufuctures to Europe. In England they sell annually i 
from 20,000 to 30,000 watches. The Ameriaiu watch commences to drive from the English maiket the Swiss and : 
even the English watch. 

I sincerely confess that I personally have doubted that competition. But now I have seen— I have felt It— and I 
am terrified by the danger to which our industry is exposed. Besides, I am not the only one to think so : the 
"Societelntercantonale" havesent a delegate to make inquiries, and his report perfectly agrees with mine. Up 
to this very day we havebelieved America tobe dependent upon Europe. We have been mistaken. The Ameri- 
cans will send us their products since we cannot send them our own. * * * 

In America everything is made by machinery; here we make everything by hand. We count in Switzerland 
about 40,000 woikmen, making on an ava-age each per annum 40 watches. In the United States the aver- 
age is 150 watches. Therefore the machine produces three and a half to four times more than the work- 
man. » * ♦ ♦ 

It has been said, and it has been complacently repeated, that the Americans do not make the entire watch, and 
that they are dependent upon Switzerland for several parts of the watch . This is a mistake. The Waltham Com- 
pany make the entire watch— from the first screw to the case and dial . It would even be difficult for them to use 
our products, so great is the regularity, so minute the precision, with which their machines work. They arrive 
atthe regulation of the watch— so to say— without having seen it. When the watch is given to the adjuster, the 
foreman delivers to him the corresponding hair-spring, and the watch is regulated. [Sensation among the 
audience.] Here is what I have seen, gentlemen ! I asked from the director of the Waltham Company a watch of 
the fifth trrade. A large safe was opened before me : at random I took a watch out of it and fastened it to my 
chain. The director having asked me to let him have the watch for two or three days, so as to observe its motion, 
I I answered, " On the contrary, I persist in wearing it just as it is, to obtain an exact idea of your manufacture." 
I At Paris I set my watch by a regulator on the Boulevard, and on the sixth day I observed ttiat it had varied 82 
seconds. And this watch is of the fifth American grade ; it costs 75 francs (movement without case). Atmyarrival 
at Locle I showed the watch to one of our first adjusters, who asked permission to " take it down "—in other words, 
I to take it to pieces. I however, wished first to observe it : and here is the result, which I noted : hanging, daily 
variation i;^ seconds; variation in different posi ions, from 4 to 8 seconds; in the " heated room " the variation was 
! but very slight. Having thus observed it, I handed the watch to the adjuster, who took it down. After the lapse 
i of a few days, he came to me and said, word for word : " I am completely overwhelmed ; the result is incredible ; 
one would not find one such watch among fifty thousand of our manufacture !" 

I This watch, gentlemen, I repeat to you, I took at hazard— out of a heap, as we say. Tou understand from this 
! examplethat the American watch may be preferred to the Swiss. I haveflnished, gentlemen, and I have told you 
I of things such as I have seen them. It remains for us to proflt from this sad experience, and to improve our 
j manufacture. 

We have prepared a Descriptive Catalogue of Waltham Watches, with prices, which we send free to all who 

i write for it. We forward single Waltham Watches, by express or mail, to any part of the country, no matter how 

remote, without any risk to the purchaser. During the last ten yearswe have sent Waltham Watches to every 

part of the Union. Our customers are numbered by thousands, and can be found everywhere. Our prices are 

always the lowest, and every Watch we send out is in perfect running order and warranted to give satisfaction, 

OR THE MONEY WILL BE EEFITNDED. 

JVritefor a Price JAst^asadveiiviedin SciENTii'ic American. Address 

HOWARD & CO., 222 Fifth Av., New York. 



THE TANITE CO., 

STROUDSBURG, PA. 
EMERY WHEELS AND GRINDERS. 

GEO. PLACE, 121 Chambers St., New York Agent. 

Bray ton Ready Motor 

It has no boiler, is safe, economical, started by any 
one in one minute, occupies small space, and gives an 
unsurpassed steady, reliable power. Address 

Penna, Ready Motor Co.. 

20 N. 4tli St., Phtladeipliia, Pa. 

BOGARDUS' PATENT UNIVERSAL ECCEN- 
TRIC MILLS— For grinding Bones, Ores, Sand, Old 
: Crucibles, Fire Clay, Guanos, Oil Cake, Feed, Corn, 
Corn and Cob, Tobacco, Snuff, Sugar, Salts, Roots, 
Spices, Coffee, Cocoanut, Flaxseed, Asbestos, Mica, 
etc., and whatever cannot be ground by other mills. 
Also for Paints, Printers' Inks, Paste Blacking, etc. 
JOHN W. THOMSON, successor to JAMES BOGAR- 
DUS, corner of White and Elm Sts. New York. 

IMPORTANT FOR ALL CORPORATIONS AND 
L MANF"J CONCERNS. -Biierk's W a t c U -. 
maii'M '9 ime Detector, capable of accurately con- 
trolling the motion of a watchman or patrolman at the 
different stations of his beat. Send for circular. 
J.F.BIJERK^P.O. Box979, Boston^IVasB 
N. B.— The suit against Imhaeuser & Co., of New York, 

, was decided in my favor, June 10, 1874. Proceedings 
have beencommenced against Imhaeuser & Co. for sell- 
ing, contrary to the order of the Court. Persons using 

; clocks infringing on my patent, will be dealt with 
according to law. 




ROCK DRILLING MACHINES 
AIR COMPIRESSORS 

MAMUrAOTUREDBY g„^^^„„Roj^0RluCo. 
SEND FOR PAMPHLET. FITCHBURGMASS. 



PERFECT 

NEWSPAPER FILE 



The Koch Patent File, for preserving newspapers, 
magazines, and pamphlets, has been recently improved 
and price reduced. Subscribers to the Scientific Am- 
erican and ScientificAmerican Supplement can be 
supplied for the low price of $1.50 by mail, or $1.25 at the 
office of this paper. Heavy board sides ; inscription 
"SCIENTIFIC AMERICAN," in gilt. Necessary for 
every one who wishes to preserve the paper. 

Address 

MUNN & CO., 

Publishers Scientific American. 



HARTFORD 

STEAM BOILER 

Inspection & Insurance 

COMPANY. 

ff. B. FBiimi, T. PrBl 1. 1. ALLEI, FtBl, 
I. B. PIEECE, S«^. 




Niagara 
Steam Pump Works. 

Established 1826. 

CHARLES B. HARDICK, 

No. 23 Adams Street, 

BROOKLYN, N. Y. 



D U C ' S IMPROVED 
PATENT ELEVATOR BUCKET, 

FOR BREWERS, FLOUR MILLS, GRAIN ELEVA- 
TORS, SUGAR REFINERS, &c. 
These buckets are made of the best char- 
' coal stamping h-on, and are warranted to 
outwear SIX of the " oi ji style bi^okei'S." 
The cost is about the same. Address 
T. F. ROWLAND, Brooklyn, E. D., N. Y. 




NON-COMBUSTIBLE STEAM BOILER AND PIPE 

COVERING 

AVITH ''AIRSPAOF"II»rPKOVEMFNT. 

Saves lOtoZOper cent. CHALMERS SPENCE CO., 
Foot E. 9th St. N. Y. i 1208 N. 2d St., St. LOUis, ko. 



eoiT 

CUTUBS 



Schlenker's New Machine 
Revolving-Die. 

Send for Catalogue, giving prices 
and full d escrlption. 

HOWARD IRON WORKS, 

BUFFALO, N. Y. 



NOYE'S MILL FURNISHING WORKS 

are the largest in the United States, They make Bun- 
Millstones, Portable Mills, Smut Machines, Packers, Mill 
Picks, Water Wheels, Pulleys and Gearing, specially 
adapted to flour mills. Send for catalogue. 

J. T. NO YE & SON, Buffalo, N. Y. 
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SCIENTIFIC AMERICAIN' 
For 1877, 

THE MOST POPULAR SCIENTIHC PAPER IN 
THE WORLD. 



THIRTY-SEGOKD YEAR. 



VOLITME XXXVI.-NEW SEEIES. 



The publishers of the SCIENTIFIC AMERICAN beg 
to announce that on the sixth day of January, 1877, a 
new volume was commenced. It will continue to be the 
aim of the publishers to render the contents of the 
new volume more attractive and useful than any cf its 
predecessors. 

To the Mfchanic and Manufachtrer. 

No person engaged in any of the mechanical pursuits 
should think of doing without theSoiENTinoAMEKiCAN. 
Everynumber contains from six to ten engravings of 
new machines and inventions which cannot be found in 
any other publication. 

TERins OF SUBSCRIPTION. 

One copy of the Scientific AaiEitiOAN will be sent 
for o?ieyea7\52 numbers, POSTAGE PREPAID, to any 
subscriber in the United State;^ or Canada, en receipt of 
three dollars and twenty cents by the publiislHTs. 

One extra copy of the Scientific American will be 
supplied gratis for every club of Jive subscribcr'i at ^^.ilii 
each ; or six copies for $16.50 without extra copy. 
Postage free. 

The ScieiitUic American Siippl?nieiit. 

A weekly paper, uniform in size with the Scientific 
American, but a distinct publication. It contains work- 
ing drawings of engineering works, and elaborate trea- 
tises on. every branch of Science and Mechanics, by 
eminent writers, at home and abroad. An illustrated 
cover protects the handsomely printed sheets. Price, 
$5.00 per annum. Single copies 10 cents. 
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